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PEEFAOE TO THE THIRD EDITION. 


This edition has been enlarged by the addition of a chapter 
dealing with the anatomy of the female organs of generation and 
with embryology. The authors have aimed to make this chapter 
as concise as possible, for reasons which are set forth in the preface 
to the first edition. 

Certain of the half-tone plates have been reduced in size and 
grouped together. 

The continued favor shown the work both by general prac- 
titioners, specialists, and students is a source of gratification, and 
has stimulated the authors toward maintaining the entire subject 
on a par with modem teaching. 

New York, September, 1900. 




PBEFACE TO THE FIRST EDITION. 


The last decade has witnessed not alone progress in the practice 
of obstetrics^ but also change in methods of instruction. The clinical 
teacher is no longer satisfied with grounding his students in the theory 
of the art, but he aims, as far as his opportunities will allow, to give 
his classes that practical instruction which alone enables them to fol- 
low understandingly the normal course of pregnancy and of labor, as 
also to recognize and to cope with the emergencies. The teaching of 
obstetrics, therefore, has very properly become more practical and less 
theoretical. This is the inevitable outcome of that higher medical 
education which aims at thorough grounding in every science before 
the student is deemed competent to practice. Above all are such 
methods requisite in Case of the science we are dealing with, since 
familiarity with the phenomena of pregnancy, and of labor, and of 
the puerperal state, as w^itnessed in the living and at the bedside, best 
fits the student for the great responsibilities of his chosen calling. 
Rarely, nowadays, is the student — ^filled with theory, and this alone — 
licensed to care for woman in labor. Practice on the manikin and 
study in the lying-in room have taught him that, however sound theory 
be, it cannot be made to uniformly fit the individual case, but that 
the course of action must alter with the concurrent circumstances. 

Before undertaking the study of obstetrics, the student should 
be well grounded in anatomy, physiology, embryology, and pathology, 
and therefore there is no longer call for the text-book of the present 
being filled with abstract knowledge which can, to better advantage, 
be secured in works dealing specifically with such subjects. When 
the student has been drilled in the preparatory branches, he wishes to 
find in his treatise on obstetrics only such data of an anatomical and 
embryological nature as are essential to the amplification of obstetric 
teaching. He seeks for facts in regard to pregnancy and labor and 
the puerperal state, and looks to his" clinical teacher for such statement 
of theoiy as in the opinion of the latter may seem j'udicious. Similar 
remarks are applicable to statistical data. Too frequently the student 
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rises from his study confused by the wealth of statistics which, it has 
been well said, can be made to prove anything. 

The student, then, grounded in the facts and after practical ex- 
emplification of these facts, is surely better qualified for actual practice 
than he who is constantly endeavoring to make fact accord with theory. 

To-day the major part of obstetric practice is founded on fact. 
Where divergent views obtain, the weight of authority is on the one 
' or the other side; at least, it is safe to teach that which commends 
itself to the majority of teachers, even though in a very short time 
further experience may cause a modification in the teaching. The 
genera] practitioner, amidst the activities of his calling, when in 
search of information, wishes to secure it without the loss of time en- 
tailed in searching through a mass of theory and statistics. His per- 
sonal experience will teach him if the statement he reads in the work 
he consults is valid, or, in case he lacks such experience, knowing that 
the given statement commends itself to the majority of clinical teach- 
ers, he will not hesitate to test it. 

On such grounds the present work has been prepared. It aims 
at being a guide to practice. It is clinical in its teaching. It is direct 
in its statement wherever facts warrant such directness. Such should 
be the aim of all clinical teaching. Anatomical and embryological 
and pathological data are alone inserted when essential. Whenever 
there appears ground for difference of opinion as to fact, that which 
preponderates is given, even though liable to change. The results 
which are daily secured in general surgery through resort to timely 
operation a^e obtainable in obstetrics if the same principle be held in 
view. As regards obstetric surgery, its key-note is election. 

This section, further, being written from a teaching basis, is 
necessarily imbued with the personality of the authors, and is, there- 
fore, not burdened with literature references and statistical data. The 
latter have alone been introduced, when necessary, in order to assist in 
the elucidation of some disputed point. 

The illustrations have been prepared and selected with the special 
end in view of teaching graphically. The works of Barnes, Charpentier, 
Lusk, Cazeaux, and Oscar Schaeffer, in particular, have furnished 
many of the wood-cuts, and the authors hereby express their obli- 
gation. The photographic plates have been prepared from nature 
under the personal supervision of the authors, and fidelity to nature 
has been the aim rather than attempt at artistic effect. It has not 
been deemed advisable to insert the numerous wood-cuts which from 
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time immemorial have been copied from one work to another, since 
the majority teach nothing which cannot be learned to better advan- 
tage at the bedside, — ^indeed, which can only be properly learned there. 

In this connection the authors desire to record the deep obliga- 
tion they are under to Dr. Simon Marx, the Assistant Obstetrician to 
the Maternity Hospital, for time expended and the care taken in the 
securing of the photographic plates. 

In the hope that this volume may prove helpful to the student 
in the acquisition of knowledge and to the practitioner as a reliable 
guide, and on the basis of honest desire to promote progress in ob-* 
stetrics, the authors offer it to their professional brethren. 


New York, September, 1804-95. 
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PART I. — Pregnancy, 


ANATOMY AND EMBBYOLOGY. 

DIAGNOSIS, DIFFEREafTIAL DIAGNOSIS, DURATION, AND 
HYGIENE OF PREGNANCY. 

PATHOLOGY OF PREGNANCY. 

DIAGNOSIS OF THE PRESENTATION AND OF THE POSITION 
OP THE FIETUS. 




CHAPTER I. 


ANATOMY AND EMBRYOLOGY. 
ipi ) Anatomy. 

The genital organs of woman are divided into two groups: 
external and internal. The external are known as the organs of 
copulation^ and the internal as organs of reproduction. 

In the former group are included the mons veneris, vulva, 
and vagina. In the latter group the uterus, Fallopian tubes, and 
ovaries. 

MONS VENEBIS. 

The mons veneris is situated at the lower part of the ante* 
rior abdominal wall. It is trapezoid in shape and limited above 
by a transverse sulcus separating it from the hypogastric region. 
It lies anterior to the pubic symphysis and over the lower anterior 
abdominal muscles. It is covered with coarse hair after the estab- 
lishment of puberty and is made up of fibrous and elastic con- 
nective tissue covered by skin. Under the skin we find a fairly 
well marked amount of adipose tissue. 

VULVA. 

The vulva is composed of the following structures: The labia 
majora, labia minora, clitoris, vestibule, bulbs of the vestibule, 
fossa navicularis, and posterior iourchette. 

Labia Majora , — The labia majora are convex folds of adipose 
tissue cm either side of the median line extending downward and 
backward from the mons veneris. They lie on the anterior sur- 
face of the descending rami of the pubes and ascending rami of 
Ihe ischitm. They contain a certain amount of fibrous and elastic 
ja^xmecti^e tissue, together with the adipose tissue. They mept 
il[i|tmoa^ at anterior comniissure and posteriorly at the poster 
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4 PIUCTIOAL OB8TBTRIC8. 

At the. posterior eommissure we find comparatively little adi*. 
pose tissue. There is scarcely anything but skin and a swU 
amount of underlying connective tissue. This thin cutaneous fold 
is' called the posterior fourchette. The skin covering the labia 
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majora is, as a rule, darker than that of the body immediately 
tidjacent. . 

In the virgin the surfaces of the labia majora are always in 
contacts In the parous woman the opposite condition of 
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iat«k tbefre is a marked flaccid and gaping condition of the 

parts, in the uppa* part of the labia majora we find the insertion 
of the round ligament of the corresponding side, and occasionally, 
a pouch of peritoneum continues downward with the ligament into 
. the tissues of the labium majus and well under the fibrous con- 
nectire tissue, giving rise to the*canal of Nuck. 

Labia Minora . — The labia minora are two folds of skin much 
less extensive as regards size than the labia majora. They lie just 
. within the labia majora and are triangular on cross-section. Their 
bases are in contact with the labia majora and they have an inner 
and outer surface covered with sebaceous and sudoriferous glands. 
They extend from the clitoris downward and backward to a point 
midway between this organ and the posterior commissure. In 
some subjects th^ meet posteriorly and form a complete circle 
within the labia majora. 4'bove and in front they split into an 
upper lip forming the prepuce of the clitoris, and a lower lip, form- 
ing the frsenulum of the same organ. In some African women we 
find these labia so elongated that they almost touch the knees. 

Clitoris . — ^The clitoris is a small, round body in the median 
line of the vulva just below the anterior commissure. It is made 
up of three parts: the crura, body, and glans. It is about an inch 
in length and is abundantly supplied with nerves and blood-vessels. 
The organ itself is the analogue of the male penis, except that it 
lacks the corpus spongiosum and urethra. It is made up of fibrous 
and elastic connective tissue, with many interspaces, in which the 
blood collects during the process of erection. The body is attached 
to the anterior surface of the pubic symphysis. The crura are 
joined to the rami of the pubes and ischium. These latter processes 
are covered with the erector-clitoridis muscle. The organ gets its 
nerve^pply from the terminal branches of the pudic nerve. The 
arteries are the terminal branches of the internal pudic, and are 
' knpum. as the dorsal artery of the clitoris and the artery of the 
. ^rpus cavernostun. The veins empty into the dorsal vein acoom- 
. pahym its ajtery. The lymphatics, of wluch there are a great 
oommimioatp- with, the supeificial in^nal glands. 
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P&i^lCAt OBStETBiCS. 

The elitons is supposed to be the centre of sexual pleasure in 
the female. It becomes erect and arched during copulation and 
presses against the dorsum of the penis. 

VeBtibvle , — ^The vestibule is a triangular-shaped space with 
its base below at the anterior border of the vaginal orifice. , Its 
apex is just below the clitoris. It Is lined with mucous membrane 
which is continuous with that lining the under surfaces of the labia. 
In* the median line of this region we find the meatus urinarius^ or 
urethral orifice. There are two rather deep sulci in each vestibule 



"Fig -Vjg^hal bulbs. A, clitoris; B, vulvO'Yaginal gland; D, bulbs. 

i ^ • 

— one on either side of the meatus iirinaritis. The vestibular mu- 
cous membrane is well supplied with racemose mucous glands. ’ ^ 
Vaginal Bulbs . — The bulbs of the vagina, or vestibulo-vag- 
inal bulbs, are found on either side of the vagina. They are 
rounded processes with tapering extremities. The anterior ex- 
tremity of each bulb is at the clitoris and the posterior extremity 
is found in close contact with the Bartholin gland. The bulbs ate 
nothing more than large venous plexuses inclosed in fibrous con- 
nective tissue. There are a great .many nerve-filaments on tjhem 
which communicate with the pudic nerve. The veins in front 
empty into the teina of the corpus cavernosum of the ditoris and 
those behind, have access to the superficial veins at the vijiginal 
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oxifioe. At « point just below the clitoris the veins of the bulbs 
communicatb with each other, giving rise to the pars intermedia. 

Fossa Navicularis . — The fossa navicnlaris is, as the nAma im- 
plies, a boat-shaped cavity lying between the posterior border of 
the vaginal orifice and the posterior commissure of the vulva. To 
get its true shape we must separate the labia sufficiently to bring 



8. — Cross-section of pelvis, shonring relation of vagina, uterus, 
bladder, and rectum. 

the apex of the space forward and nearly to the anterior boundary- 
lioe. It is then seen to.be made up of a fold of tissue called the 
fourche^ and a hollow (the fossa navietdaris). ■ 

Vtdvo-Vaginal Otands^r-The vulvo-vaginal glands, or glands 
of Bartholin^. He on either side of the vaginal orifice. They are 
^thw stnall — about the jeize of an ordinary bean. They are cov- 
ered by tlm pieHBeal .fascia and lie inside the sphincter-vaginas 
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muscle. They are racemose mucous glands, and are capable of pro-* 
ducing a large amount of mucus. The orifice of each gland lies 
just inside the labium ma jus at a point nearly opposite the xniddle 
point of the vaginal orifice. These glands become distended dur^ 
ing coitus or masturbation and discharge their contents from time 
to time. 

The external genitals of the female are supplied with arterial 
blood from the terminal branches of the internal pudic and com- 
municating branches from the external pudic. The veins accom- 
pany the arteries. The lymphatics enter the superficial inguinal 
glands, which, in turn, communicate with the deep inguinal and 
external iliac glands. The nerves are joined to the superficial 
perineal nerves, the inferior pudendal nerve from the small sciatic 
and the inferior hypogastric plexus of the sympathetic. 


VAGIXA. 

The vagina is defined as a mucous slit in the pelvic floor. It 
extends from the uterus backward, downward, and forward at an 
angle of 60° to the horizon. At all times, except when distended 
by some foreign body, the anterior and posterior walls are in con- 
tact. It is 2^/2 inches in length on its posterior border and 2 
inches in length on its anterior border. At its upper end it is 1 ^/2 
inches wide. When its walls are in contact, they assume an H- 
shaped character. The anterior and posterior walls are in contact 
with one another, making one line of union, and the lateral walls 
are flush against this jsame opposing line. By the presence of the 
cervix above we have a sort of ball and socket joint — ^the vaginal 
walls fitting closely about the lower extremity of the uterus. The 
spaces about the cervix are called anterior, posterior, and lateral 
fomices. The vagina, as a whole, is often considered as a trun- 
cated cone with base above and apex at the vulva. It is coxafKiised 
of an outer sheath of connective tissue, an inner muscular coat of 
longitudinal and transverse muscular fibres, and still further in- 
terior the mucous layer of flat epithelial cells. The question, aa 
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to whether or not glands are to be found in its mucous Uiembrane 
has never yet been settled. 

This mlicous membrane is arranged in rugous-like processes 
on the anterior and posterior walls. The rugse pass outward from 
a central column like the teeth in a comb. They are much leas in 
evidence after parturition. 

The blood-supply of the vagina is quite extensive. The arte- 
rial supply is derived from the vaginal, uterine, vesical, and inter- 
nal pudic. The vaginal veins commiinicate with those of the blad- 
der, rectum, uterus, and broad ligament. The lymphatics in its 
lower fourth empty into the superficial inguinal glands, while those 
of the upper three-fourths enter the internal iliac glands. 

HYMEN. 

The hymen is a fold of mucous membrane which is continuous 
with that from the Vagina. It is made up of blood-vessels, nerves, 
lymphatics, and connective tissue. 

It assumes dififerent shapes in different women. In some it 
is a ring with a circular opening. In others it may be either cres- 
centic, cribriform, or even imperforate. The edges of the crescent 
may be either high or low. 

In infants the hymen is generally made up of two folds of 
tissue meeting in the median line. The membrane is generally 
ruptured in one or more places, after complete coitus. After par- 
turition we have only two or three tabs of tissue left, which are, 
in reality, the cicatrized remains of the original membrane. These 
prominences are called the camnculse myrtiformes. 

THE UTEEUB. 

The uterus is a hollow body shaped more or less like a flat- 
tened pear with the base upward and apex downward. It is com- 
j^jsed of body and cervix. That part of the body lying above the 
entr^ce of the fallopian tubes is called the fundus uteri. The 
uferpa hs in rblatiou with the bladder in front, the rectum behind, 
the v^hia bel^, «ct4 tho siudl. intestines above. 
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The cervix is divided into supravaginal and infravagin^ 
portions. The latter part is about inch in length and is split 
at its lower end by a transverse slit in the . centre of which 
we find the external os. This slit divides this part of the oerr 
vix into anterior and posterior lips. The posterior Kp is really 
longer than the anterior because of the long posterior vaginal 
fornix, while the anterior lip again hangs, as a rule, lower in the 
vagina. 

The body of the uterus is flattened anteriorly and convex 



os; C, body of uterus and cavity. 


posteriorly. Its inner surfaces are usually almost in contact with 
one another. The fundus, or that part of the body above a hori< 
zontal line drawn through the entrance of the FaUopian tubes, is 
convex on its upper surface and concave on its inner surface. . 

^ The uterine cavity, for means of description, may be divided 
ijto three parts; the cervical canal, the isthmus, and the cavity of 
toe My. The wmcal canal is spindle-shaped in outline, ^ 1 
inch in length. It is lined with mucous membrane toa;t is arraiiged 
m an atboMtse manner: i.t., the mucous folds radiate from a 
tral column like the branches of a tree. The isthmtts w 
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T 1 i 6 cftvity of tlio oorptis uton is r&tlior triAn^^ul&r in out* 
line. Its walls are smooth and lined with mucous membrane. 

The uterus is from 2 to 3 inches in length, 1 V 4 to IV 4 
inches wide, to 1 ^/g inches thick, depending, of course, on 
the fact as to whether or not parturition or any pathological proc- 
esses have ever been present. 

The uterine wall is composed of three layers: serous, mus- 
cular, and mucous. The serous coat is the peritoneum that is re- 
flected from the rectum over the whole of the posterior surface of 



Fig. 6. — ^External muscular layer. 


the cervix, body, and fundus, and on the anterior surface of utenis 
to a point on the cervix opposite the internal os. The .muscular coat 
which makes up the chief bulk of the wall of the uterus is divided 
into three layers; outer, middle^ and inner. The outer layer is 
longitudinal in direction, and not nearly as thick as the middle 
coat. Its fibres entirely surround the uterus, and from this they 
;ilaas to help luake up the various ligaments attached to the organ. 
The middle coat is longitudmal, transverse, and circular in direc- 
tionA The iuhor layer is transverse, and forms the basement mem- 
hjtote for ^ of the uterine cavity. 


12 rtACTICAL OBSTETKICS. 

The mucous membrane of the body of the uterus is different 
from that lining the cervical canal. It rests directly on the under- 
lying muscular tissues and is composed of connective tissue dotted 
here and there with round cells, between which cells we find the 
utricular glands. The glands have a basement substahce and are 
lined with columnar ciliated epithelial cells. 

In the cervix we find a different set of conditions. Here the 
mucous membrane is thicker. It has a muscularis mucosas in con- 
tradistinction to that lining the cavity. The glands are racemose 



Fig. 6. — liiteinal muscular layer. 


and lined with cuboidal epithelium. In the body of the uterus we 
find the epithelium ciliated in all places except in the depression 
of the arbor vitse. Here the cells are goblet-shaped. 

The uterine ligaments are 8 in number: 2 vesico-uterine, 2 
utero-sacral, 2 round, and 2 broad ligaments. The vesico-nterine 
ligaments are small folds of peritoneum extending from f point 
opposite the internal os to the bladder. The utero-sacral 
pass from the middle point of the second sacral vertebra to the 
posterior surface of the uteros at a point directly behind tim ing 
ternal ps. These latter ligaments are made up of fibrous ai^d 
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culw ccamective tissue. The muscular tissue is derived from the 
ext^rual muscular tunic of the uterus itself. In some subjects we 
find these utero-sacral ligaments very highly developed. They 
have concave internal borders which help to form the upper bound- 
ary of Douglas’s cul-^-sae. They pass around in front of the 
cervix and unite with the anterior vaginal wall, thereby forming a 
STispensoiy ligament for the lower segment of the uterus. 



Fig. 7. — U, uteras; 0, ovary; T, tube; R, round ligammt; 
P, pavilion of the tube; V, vagina. 


' The broad ligaments are two in number, situated one On either 
-side cd the uterus. They are rather quadrangular in outline and 
ci^riangnlar in bross-seotion, the apex being upward and the base 
downward. They ate attaehed to the sides of the uterus, being 
dhis^' composed of ^ritoneal refioctions from' that body. They 
' bSPteild from ;the utei^ tO'the side-wdlls of the pelvis. Their line 
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of attachment here is from a point midway between the sacro-iliao 
synchondrosis and the ilio-pectineal eminence downward between 
the great sacro-sciatic notch and obturator foramen to the ischial 
spine. In the anterior portion of this ligament we find the round 
ligament^ at the apex the Fallopian tube, and behind and below 
the ovarian ligament and ovary. From the ovary to the lateral wall 
of the pelvis we have the infundibulo-pelvic ligament as a con- 
tinuation of the Fallopian tube extending from uterus to ovary. 
Within the broad ligament lye find connective tissue, blood-vessels, 
nerves, lymphatics, and a small amount of unstriped muscular tis- 
sue. This tissue at the sides of the cervix uteri is called parametric 
tissue by reason of its location. It is very readily influenced by 
any of the pathological processes. 

The round ligaments are situated one on either side of the 
uterus, springing from a point just below and in front of the en- 
trance of the Fallopian tube, and passing upward and outward, 
then inward and forward around the bladder to the internal in- 
guinal ring. Having reached this point, the ligament passes 
through the inguinal canal and, emerging from the external in- 
guinal ring, it divides into three slips, one going to the mons 
veneris, another to the labium majus of the corresponding side, and 
still a third slip to the pubic symphysis. These ligaments vary as 
regards their size and consistency. They are composed of fibrous 
and muscular connective tissue, blood-vessels, nerves, and lym- 
phatics. At their uterine end they are generally covered by peri- 
toneum, which continues to cover them until the internal inguinal 
ring is reached, at which point it usually ceases. We now and then 
find the peritoneum forming a pouch about the ligament within 
the inguinal canal and extending even beyond the external in- 
guinal ring. This occasionally becomes the seat of hydrocele. The 
above peritoneal prolongation is called the canal of Nuck, and 
when hydrocele exists we call it hydrocele of canal of “Nnck. 
Intestine and prolapsed ovaries sometimes find their way down in 
tibuB canal. Ilie ligament ia pierced by an artery and vmn. nw 
artery ia generally one of the branches of the epigastric. 
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The arterial blood-supply of the uterus is derived from two 
main sources of supply: the ovarian and uterine vessels. The 
ovarian artery comes from the aorta and the uterine from the in- 
ternal iliac. The uterine artery enters the parametric space by 
passing behind the peritoneum on the posterior wall of the pelvis, 
and, coursing downward to a point opposite the internal os ujteri 
in the base of the broad ligament, it passes in front of the ureter 
at a distance of inch from the cervix. Here it gives off nu- 
merous branches to the upper vagina and cervix and a large branch 
that completely encircles the cervix by nniting with its fellow of 
the opposite side. This special branch is called the circular uterine 
arteryt After these branches are given off, the uterine artery 
passes upward along the sides of the uterus, giving off a great many 
small branches that enter the substance of the uterine wall at right 
angles to its surface. Still higher up in the broad ligament and quite 
close to the uterus, we find it making anastomoses with the ovarian 
artery. 

The veins form a large net-work of sinuses in the wall of the 
uterus* They then pass outward, and, gradually becoming larger 
and larger, unite to form the true uterine veins, which anastomose 
with the ovarian veins above and the vaginal and vesical plexiises 
below. 

The nerve-supply of the uterus is arranged as follows : 
Branches from the second, third, and fourth sacral nerves pass 
downward to the sides of the cervix and unite with branches of 
the hypogastric plexus. Their union is marked by a large ganglion 
on either side of the cervix. From this ganglion we have given off 
cervical ganglion branches that pass to the mucous membrane and 
muscle-cells in the muscular layers covering the uterus. 

The lymphatics begin in the mucous membrane as large spaces 
lined with endothelium. The same sort of spaces is also found in 
mnscular tunics. Going outward, they unite to form larger 
lymphatic trunks that enter the internal iliac glands ahove^ while 

from the lower part of the uterus and cervix pass out through 
join with the superficial inguinal glands. 
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FALLOPIAN TUBES. 

The Fallopian tubes are two long, round tubes that extend 
from the uterus to the ovary. They are very slender in outline 
and measure from 3 to 6 inches in length. They lie in the highest 
part of the broad ligament, above and behind the round ligament, 
and in front of and above the ovarian ligament. From the uterus 
they pass outward, and then backward and downward to the ovary, 
oftentimes completely investing the same. These tubes are divided 
into three portions: isthmus, ampulla, and fimbrise. The isthmus 
is the first portion, or that beginning at the uterine mucous mem- 
brane and extending through the uterine wall to a point just ex- 



Fig. 8. — Cross-section of broad ligament, showing tube and ovary. 


temal to the serous coating of the organ. Its ordinary calibre is 
that of a very fine bristle. The ampulla is the dilated portion of 
the tube. Its calibre is at least four to six times that of the isth- 
mus. The cavity here is rather circular in outline. The finibrice 
are the extremities of the tube. They are situated about and near 
to the ovary. One of these processes is gutterehaped and attached 
to the ovary. It is called the fimbria ovarica. In the middle of 
these OEUny fimbriated processes of the Fallopian tube can be seen 
the orifice of the tube proper, It is called the oaiium abdominak. 
The FeUopiair. tubes are su^pposed either to grasp tiie ovary at such 
pointt’as Graafian follicles are about to rupture or, at least, to pose 
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themselves in such a manner as to catch and sweep up into their 
«nTial the ovum after it has left the ovary. 

These tubes are covered with an outer longitudimd muscular 
coat and an inner circular coat. The inusole-fibres here are derived 
frmn those of the uterus. 

The mucous membrane is of the columnar ciliated variety. 
The cili® are seen to bend toward the uterine cavity when put in 
motion from any cause. This membrane is thrown into longitu- 
dinal folds throughout the greater part of each tube. There are 
- no secreting glands present. 

The ovarian artery, with some few branches from the uterine, 
supplies the tubes with arterial blood. The veins, enter the so-called 
pampiniform plexus of the broad ligament. The nerves are joined 
to the inferior hypogastric plexus of the sympathetic. The lym- 
phatics of the Fallopian tubes pass into the lumbar glands, along 
with those from the ovary. 

The chief function of the tubes is to convey the ovum from 
the ovary to the uterus whether in an iippregnated condition or 
not, as the case may be. When it is in a fertile condition, how- 
ever, it is thought that it gives some source of nourishment to the 
ovum during the first few days of embryonic life. 

OVABIES. 

The ovaries are two bodies situated at the sides of the uterus, 
below, behind, and to the inner sides of the Fallopian tubes. They 
measure 1 inches in length, about 1 inch in breadth, and ‘/a 
inch in tbinlrti fwa. They are covered with flat columnar epithelium, 
and project through the posterior layer of the broad ligament. 
They are placed in the pelvis in such a manner as to occupy a 
•diagonal position, having an anterior inner and posterior outer 
eattremity, to antero-extemal and postero-intemal borders, and 
BU totero^teB and postero-inner surface. The ovary is attached 
to the uteirus by the ovarian %ament, and to the side-wall of t^ 
pelvn by ti» inlun^btdo^lvio ligament. Its position is also moife 
.nr b^^fixcd' ^y,the ^bi$a ovarica of the Fallopian tube, The 
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hilom of the ovafy is that part at which the blood-vessels enter and 
leave the ovary. The ovary is convexly flattened, like the uterus, 
on its anterior surface and convex on its posterior surface. 

The blood-supply is quite extensive. The ovarian artery 
furnishes the arterial blood. It enters at the hilum after leaving 
the abdominal aorta and immediately subdivides into numerous 
branches. These branches again subdivide, and finally terminate 
in the tunics of the Graafian follicles. The veins empty into the 
pampiniform plexus of the broad ligament. On the right side this 
plexus empties direct into the inferior vena cava. On the left side 
this same plexus empties into the left renal vein. Its point of en- 
trance here is not guarded by a valve as it is on the right side when 
this same plexus of the broad ligament enters the inferior vena 
eava. 

The lymphatics begin around the follicles, and, leaving the 
ovary at the hilum, enter the lumbar glands. 

If we examine an ovary in cross-section we can easily see 
that it is made up of two parts, like many other organs of the body: 
an outer cortex and an inner medulla. The cortex is the true cov- 
ering of the ovary. It is made up of fibrous connective tissue and 
unslriped jnuscular fibres. Just beneath it we find a great many 
Graafian follicles, to be hereafter described in connection with the 
development of the ovum and foetus. These follicles are in various 
stages of development and of various sizes. In the medulla of the 
ovary we find the connective tissue much more abundant and loose 
in character and well supplied with blood-vessels. 

PAROVARIUM. 

The parovarium is nothing but the remains of that embryonic 
structure the Wolffian body. It is a small body situated between 
the dilated portion of the Fallopian tube and the ovary. It lies 
between the layers of the broad ligament. It is triangular in out- 
line, with apex downward and outward. It consists of a number 
of fine tubules lined with columnar ciliated epithelium. These 
tubules all empty inti) a large transverse tube, which, in the great 
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imajority of cases, ends as a thick cord near the uterus. This tube 
and cord constitute the real Oaertner canal in some animals. The 
outer end of this transverse tube is called the hydatid of Morgagni. 
This process, along with the other smaller tubes, often is the seat 
of the various forms of cystic degeneration. 


THE MAMMARY GLANDS. 


The breasts, or mammary glands, are two rounded promi- 
nences situated one on either side of the sternum. They vary 
much as regards size and consistency. They generally extend from 
the third to the sixth ribs, a^d cover that portion of the pectoralis- 
major muscle that occupies this special region of the body. The 



breasts are composed largely of adipose and gland tissue. It is the 
varying amount of these tissues that causes such marked difference 
In the size of these structures. The overlying skin is generally thin 
and crossed here and there by rather prominent veins. The mam- 
mary tissue or substance proper is made up of from fifteen to 
twenty lobes, with their excretory ducts, blood-vessels, nerves, lym- 
phatics, and adipose tissue interspersed between these lobes. 

We may have supernumerary breasts and nipples. These may 
be all on the original breasts or at some little distance from them. 
The lobes are made up of a number of lobules each with its ex- 
cretory duct.^ The lobules are composed of numbers of acini which 
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lead out from the galactiferous glands proper. The excretory ducts 
unite with one another to form larger ducts called the true galac-^ 
tophorous ducts, that lead up to the nipple. These latter ducts are 
much dilated to act as reservoirs for the milk. When they reach 
, the nipple they contract on themselves, partly from their own con- 
taining muscle-fibres and partly from the muscular tissue lying 
just under the areolsE?. These galactophorous ducts are surrounded 
with muscular and elastic connective tissue, and are lined with 
columnar epithelium like the acini of the glands themselves. 
Milk is produced by the distension of the gland-cells with fatty 
matter and the subsequent rupture of the same. 

Nipples . — The nipple is the conical eminence at the summit 
of the breast. It is covered with skin that is much darker than 
that immediately adjacent to it. Its size varies in different women. 
In a non-parous woman it is much smaller and, as a rule, more 
retracted than it is in those who have borne children. Its surface 
is covered with a number of papillsB, at whose bases we find the 
orifices of the lactiferous ducts, and also a few sebaceous glands, 
whose secretions are supposed to keep the tissues of the nipple in 
a supple condition. The nipple is made up of muscular and elastic 
connectivf^ tissue, blood-vessels, nerves, and lymphatics. In all 
probability, the erectile power of the nipple is due solely to the 
presence of muscular tissue. 

Areola . — Outside of the nipple and at its base we find the 
areola of a pink color normally, but becoming much darker during 
and after pregnancy. It is studded with many sebaceous glands, 
which give it the appearance of the same number of tubercles. 
During pregnancy these become much enlarged. Under the skin 
of each areola we find bands of muscular tissue surrounding the 
galactophorous ducts in such a manner that they aid very mate- 
rially in the expulsion of their lacteal contents. 

The arterial supply of the breasts is derived from the internal 
mammary and intercostal arteries. The nerves communicate with 
the intercostal and thoracic branches of the brachial plexus. 
veins accompany th§ arteries. The lymphatics enter, the axillhi^ 
glands. * 
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Sinee^ in the performance of certain obstetric operations, it is 
essential that the anatomy of certain organs adjacent to the uterus 
should be remembered, a brief description of the bladder, ureters, 
and rectum is appended. 


URETERS. 

The ureters are the conducting-tubes for carrying the urine 
from the kidneys to the bladder. They are about the size of a 
goose-quill and 16 to 18 inches long. The distance that they travel 
is much shorter than the real length of the tubes themselves. They 
begin at the pelvis of the kidney separated from one another by a 
distance of between 2 and 3 inches. Coursing downward, they 
remain equally distant apart until they reach the brim of the 
pelvis. Here on the left side the ureter passes under the sigmoid 
flexure of the colon. On the right side it passes under the ilemn, 
lying to the outer side of the inferior vena cava. They then cross 
the common iliac artery at its bifurcation or the upper end of the 
branches — the external and internal iliac arteries. They now dip 
deep into the pelvis, passing downward, backward, and slightly out- 
ward; then inward, upward, and forward under the broad liga- 
ment, and begin to converge at the base of the bladder. They do 
not meet, but pass behind the uterine artery at a distance oi '^/2 
inch on either side of the cervix. Crossing the cervix in such a 
way that they lie below and in front of it, they enter the bladder- 
wall in an oblique direction. Continuing this direction for ^/2 
inch, they finally pierce the mucous membrane of that viscus by 
a longitudinal slit, being separated from one another by a distance 
corresponding to inch. The trigonic ligament joins their 
orifices. 

As regards composition, the ureters have an outer fibrous coat, 
a middle muscular coat, and an inner mucous tunic. The mus- 
cular eoat is made up of an outer circular layer and an inner longi- 
tudinal layer of muscular tissue. 

In the mucous layer, or tunic, we find, as a rule, three dis- 
tinct layers of cells; an outer layer of short, pointed cells; amid- 
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die layer of long, columnar cells; and a deep layer of round cells. 
The epithelial cells of the vesical mucous membrane and those of 
this deep layer resemble one another very closely. The ureteral 
mucous membrane has no glands in its substance. 

The arteries come from the renal, vesical, internal pudic, and 
ovarian. The veins accompany the arteries. The lymphatic sys- 
tem empties into the lumbar glands, and the nerves communicate 
with those of the sympathetic system. 

BLADDER. 

The bladder is a hollow viscus used as a temporary reservoir 
for the urine after it leaves the kidneys. The capacity of this 
organ in women is a trifle greater in most cases than it is in men. 
It will ordinarily contain from six to eight ounces of urine. It is 
made up of a base and summit, anterior and posterior walls, and 
two sides. The base is the thickest part of the bladder-wall. In 
it we find the openings of the urethra and the ureters, each struct- 
ure forming the apex of an equilateral triangle whose sides measure 
roughly 1 inch. The base lies in contact with the anterior vaginal 
wall and passes upward on tlie cervix uteri for a distance of nearly 
^/4 inchft The summit is the dome of the bladder. From its liigh- 
est point we find the urachus, one of the false ligaments that passes 
to the umbilicus. The anterior bladder-wall is just behind the 
pubic symphysis and anterior abdominal wall. It is not covered 
with peritoneum except at its uppermost portion. The peritoneum 
covers the whole of the summit and the posterior wall down as far 
as the intra-uteric ligament, from which place it is reflected over to 
the uterus. The vesical wall is ^ inch in thickness. It is made 
up of the serous coat above mentioned, an outer longitudinal and 
an inner circular muscular coat, and still farther internally of the 
mucous membrane. Around the urethral orifice of the bladder 
we generally find the muscular tissue more highly developed than 
at any other point. 

The mucous membrane is rather loosely attached to the un- 
derlying muscuhir wall by means of an intervening substance called 
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the muacularis mucosse, except at the trigone, at which place it is 
entirely aheent. This mucous membrane is filled with racemose 
glands and is made up of flat epithelium, which in some deep places 
gives way to large, pear-shaped cells. The ligaments of the blad- 
der are 9 in number: 4 U'ue and 5 false. 

The anterior, or true, ligaments are small bands of muscular 
and connective-tissue fibres that pass from the bladder to the poste- 
rior surface of the pubic symphysis. The lateral true vesical liga- 
ments are those portions of fascia that pass down on the sides of 
the bladder external to the anterior ligaments. 

The utero-vesical ligaments are peritoneal folds found con- 
necting the posterior surface of the bladder with the lower ante- 
rior surface of the uterus. The lateral ligaments are reflected fTOin 
the sides of the bladder on to the side-walls of the pelvis. 

The superior false vesical ligament, or urachus, extends from 
the summit of the bladder to the umbilicus. 

The arterial supply of the organ is derived from the superior, 
middle, and inferior vesical arteries, that are, in turn, branches of 
the internal pudic and the uterine, vaginal, obturator, and sciatic 
arteries. The veins arrange themselves in the form of large plex- 
uses that communicate with those of the uterus, vagina, vulva, and 
rectum, and empty into the internal iliac vein. 

The nerves are joined with the hypogastric plexuses of the 
sympathetic and the sacral nerves. The lymphatic system is in 
communication with the hypogastric glands. 

URETHRA. 

The urethra is a hollow tube from 1 to 1 ^/a inches in length, 
and extends from the bladder to the vulva. It is the normal means 
of escape for the urine that collects in the bladder ifrom time to 
time. Its direction is in more or less of a circle, with concavity 
anteriorly and convexity posteriorly. It is covered by an outer 
layer of circular muscular fibres and an inner layer of longitudinal 
The mucous lining is thrown up into longitudinal folds, 
the depressions or sulci between these folds we find.many small, 
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pit-like processes, called Morgagnis glands. On close inspection 
we can discover, in most subjects, just within the meatus urinarius 
*the orifices of two ducts called Skene^s tubular orifices. These 
special tubules pass upward parallel with the mucous membrane 
for a distance of nearly 1 inch, and are lost in blind extreihities 
in the muscular tissues. The urethra is completely surrounded by 
a slingdike muscle called the compressor urethrae. It is the real 
cut-off muscle of the bladder, and lies between the layers of the 
triangular ligament. This ligament is pierced by the urethral canal 
and its nerves and blood-vessels. The nerve-supply, as well as the 
blood and lymphatic systems, are the same as those of the bladder. 

RECTUM. 

The rectum is the lowest division of the large intestine, ex- 
tending from the colon to the anus. It is fro.m 8 to 9 inches in 
length and about 1 ^/2 inches in width. It has a markedly varying 
capacity. It begins at the left sacro-iliac synchondrosis, passes 
downward, backward, and inward over the middle of the anterior 
surface of the third sacral vertebra, and then forward and down- 
ward, lying behind the cervix uteri and vagina. It then turns 
sharply backward and downward, to terminate in the anus. It is 
made up of serous, muscular, and mucous layers. The serous, or 
peritoneal, coat completely invests the first portion, which extends 
as far down as the third sacral vertebra. It in reality forms a com- 
plete mesorectum for the same. The second portion, which lies be- 
tween the lower extremity of the first portion and that part called 
the •anal division, is covered only on its anterior surface. The 
third, or anaZ, portion is not in contact with this serous membrane. 

The muscular layer is divided into an outer longitudinal and 
an inner circular layer. The outer layer invests equally all sides 
of the rectum, and is not thrown into thick folds as it is in the 
various colon divisions. These same fibres are below closely in- 
termingled, the external and internal sphincter-ani muscles and 
the levator-ani muscle as well. The external sphincter-muscle siur^,- 
rounds ^in an elliptieal fashion the lower end of the rectum. It 
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has a thick belly and is purely a voluntary muscle. It is attached 
posteriorly to the tip of the coccyx by a short ligament. In front 
it joins the transversus^perinei and sphincter-vaginse muscles. Its 
nerve-supply is derived from the anterior branch of the fourth 
sacral nerve. The internal sphincter is about an inch in width, 
and lies just above the external sphincter. Most of its fibres are 
derived from the circular layer of the rectum proper. Some addi- 
tions are obtained from the transversus-perinei and bulbo-cavemo- 
sus muscles and the pelvic fascia. It is an involuntary muscle. 

. The mucous membrane of the rectum is arranged, for the most 
part, in a longitudinal manner. Near the lower extremity of the 
organ we find it thrown into numerous folds, called the columns of 
Morgagni. The depressions between these same columns are called 
the sinuses of Morgagni. In most subjects about two inches above 
the anus we find from one to three transverse folds of raucous mem- 
brane that are more prominent than those immediately about them. 
One of these folds is generally found on the anterior wall and two 
are found on the posterior wall. They are called the valves of 
Houston, They give a special valve-like character to that part of 
the rectum, and some anatomists consider them as a third rectal 
sphincter. The epithelium of the rectal mucous membrane is of 
the columnar type. 

The arterial blood-supply of the rectum is derived from the 
superior hsemorrhoidal, a branch of the inferior mesenteric; the 
middle hsemorrhoidal from the internal iliac; the middle sacral; 
and the inferior hsemorrhoidal from the internal pudic. The in- 
ferior and middle hcemorrhoidal veins empty into the internal iliac 
vein, and the superior haemorrhoidal vein into the superiof mesen- 
teric, which is itself a branch of the portal vein. 

The nerves are joined to the hypogastric plexus and sacral 
nerves from the cauda equina. The lymphatics empty into the 
sacral glands. 

PELVIC PERITONEUM. 

'"' The pelvic peritoneum is a continuation of the abdominal 
perifoneUm, and^ covers the pelvic organs more or less completely 
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throughout their whole extent. Beginning posteriorly, we find it 
encircling completely the whole of first part of the rectum, form- 
ing the mesorectum. The second portion of this part of the in- 
testine is covered only on its anterior surface, and the third por- 
tion not at all. From the rectum it is reflected over to the upper 
posterior inch of the vaginal wall, the whole posterior surface of 
cervix and corpus uteri giving rise to the recto-uterine pouch, or 
cul-de-sac of Douglas. In this pouch it covers the utero-sacral liga- 
ments, forming the para-uterine pouches. The lower and outer 
portions of these latter pouches are called the retro-ovarian shelves. 
The ovaries project into these pouches, and we can easily see the 
ureters lying just under its thin membrane. Except in distended 
conditions of the rectum or uterus, we find some coils of small in- 
testine lying in these cavities. When the peritoneum reaches the 
fundus uteri, it passes forward and downward over the anterior 
surface of the uterus as far as a point opposite the internal os. It 
is here reflected over to the posterior wall of the bladder. Passing 
up over the bladder it is again reflected from its anterior surface 
at a point opposite the upper border of the pubic symphysis to the 
anterior abdominal wall. This reflection gives rise to the so-called 
vesico-abdominal pouch in the same way that the utero-vesical re- 
flection forms the vesico-uterine pouch. The space bounded by the 
anterior surface ’of the bladder, the posterior surface of the pubic 
symphysis, the peritoneal reflection itself, and the abdominal wall 
is called the space of Eetzius, In the utero-vesical pouch, except 
in distended conditions of the bladder, we find some loops of small 
intestine. We also have here the round and utero-vesical ligaments 
covered with the peritoneum. From the sides of the uterus the peri- 
toneum is carried to the lateral wall of the pelvis, completely cover- 
ing the Fallopian tubes in such a way as to form a mesosalpinx. 
The ovarian ligament, the anterior and upper surface of the ovary, 
and the infundibulo-pelvic ligament are also covered by this serous 
membrane. 

PELVIC CONNECTIVE TISSUE. 

^The pelvic connective tissue lying just under the peritoneum 
isi found in tfeposils of various sizes all through the pelvic cavity* 
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Just posterior to the pubic symphysis we find quite a large quan- 
tity of this tissue lying between the bladder and this bony process. 
At the summit of the bladder there is comparatively nothing of this 
kind, Beneath the utero-vesical pouch we find a considerable 
amount, but it disappears at the base of the bladder. Most of 
this pelvic connective tissue is found about the cervix uteri at 
the base of the broad ligaments, from which structure it passes 
downward and mingles with the fibres of the levator-ani mus- 
cle, and outward under the broad ligament, furnishing a means of 
support to the nerves, vessels, and lymphatics in that structure. 
Continuing on to the pubic wall, it mingles with tissue of the 
same character on the postero-lateral and posterior walls of the 
pelvis and that found in the iliac fossa. Between the uterus and 
peritoneum we find very small amounts of connective tissue. This 
same rule applies equally well to the iitero-sacral ligaments and the 
peritoneum coveriug the rectum. 

PELVIC FASCIA. 

The pelvic fascia is a continuation downward and inward of 
the iliac fascia: It is attached laterally to the iliac part of the ilio- 
pectineal line, to the ischiatic spine behind and the lower part of 
the pubic symphysis in front, and to the tendinous band connect- 
ing these two latter points, which is called, from its color, the 
“white line” of the pelvis. Behind the ischiatic spine this fascia is 
continued backward, covering the pyriformis muscle. In the ante- 
rior part of the pelvis it leaves an opening for the obturator canal 
and covers the obturator-internus muscle. This portion is called 
the obturator fascia. At the tendinous arch, or “white line,” the 
pelvic fascia splits into the recto-vesical fascia, covering the upper 
surface of the levator-ani muscle, and the obturator fascia, cover- 
ing the obturator muscles. At a point just below the insertion of 
the levator-ani muscle this fascia gives off another investment 
called the anal fascia. Together with that part of the obturator 
faecia situated below the “white line,” it forms the lining of the 
ischio-rectal fossa. The vesico-rectal fascia arising from the “white 
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line’’ passes downward and inward and unites with its fellow of 
the opposite side, forming a diaphragm that is perforated by the 
vagina and rectum, to each of which structure it sends prolongs-^ 
tions of a sheath-like character. The bonds of union between this 
fascia and the above structures are very strong. The bladder de- 
rives all four of its true ligaments from this fascia. A side-to-side 
motion of the rectum is prevented by a few special fascial bands 
given off near the ischiatic spine. 

Pr:LVIC DIAPHRAGM. 

If we dissect away this pelvic fascia we come upon the so- 
called pelvic diaphragm. This is a muscular expansion composed 
of the levator-ani and coccygeus muscles. The vagina and rectum 
perforate it anteriorly. These structures have a double loop from 
this special diaphragm. Tlie diaphragm itself is attached to the 
side-walls of the pelvis. 

The levator-ani muscle arises from the posterior aspect of the 
pubes and the ischiatic spine and the ^Svhite line” connecting these 
points. It passes downward and inward and meets its fellow of 
the opposite side, in addition to attaching itself to the sides of the 
vagina and rectum. It is also attached posteriorly to the tip of the 
coccyx.* The vagina and rectum are completely surrounded by 
this muscle. The coccygeus muscle arises from the ischiatic spine 
and the lesser sacro-sciatic ligament. It is inserted into the last 
two sacral vertebrae and the side of the coccyx. 

Beneath this muscular diaphragm we find a thin layer of 
fascia, which is attached on each side to the obturator fascia. 

PERINEAL REGION. 

Passing now farther out of the pelvis, having discussed the 
pelvic diaphragm, we come to the perineal region. This region of 
the body is rather quadrilateral in shape. It comprises all of the 
tissues lying between the skin, the pelvic diaphragm, and the fol- 
lowing boundary-lines: pubic symphysis, descending ramus of the 
pubq^, ascending ramus of the ischium^ tuberosity of the mllil:^p3, 
the lower edge of the gluteus-maximiis muscle, and tip of the 
coccyx. ^ 
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By drawing an imaginary line through the ischial tuberosities, 
W* may divide the whole space into two parts: an anterior, or uro- 
genital, and posterior, or anal, region. 

Urchgenital Region. — ^In the anterior region we find the skin, 
witJi its -underlying adipose tissue. This tissue is continuous with 
the tissue of the same character in the neighboring parts. Dissect- 
ing off this fatty layer, we come upon the superficial perineal fascia, 
which is attached to the rami of the pubes and ischium. Behind, 
it turns aroimd the transversus-perinei muscle and becomes in- 
timately mingled with the deep perineal fascia. It is connected to 
a slight extent with the obturator at a point near the ischial tuber- 
osity. 

Deep Perineal Fascia. — The deep perineal fascia is made up 
of two layers: superficial and deep. It is commonly known under 
the name of the triangular ligament. The superficial layer of this 
deep perineal fascia is attached to the pubic and ischial rami, and 
in front to a transverse pelvic ligament lying just under the sub- 
pubic ligament of the symphysis pubis. Posteriorly we find this 
same fascia closely intermingled with the tnie superficial perineal 
fascia and the deep layer of deep perineal fascia. The deep layer 
is likewise attached to the rami of the pubes and ischium. It covers 
the anterior part of the lower surface of the levator^ani muscle and 
mingles with the obturator fascia. Behind, it covers the levator- 
ani muscle, and is known as the anal fascia. It is perforated by 
the vagina and rectum. 

Anal Region. — In- the anal region we do hot find special layers 
of perineal fascia. The anus lies in the middle of the sulcus mid- 
way between the nates. The whole region is covered with skin 
and a fairly large amount of underlying adipose tissue. A number 
of. hairs and sebaceous glands are also in evidence here. 

Ischiorectal Fossa. — ^Between the ischium and rectum we 
fihd a triangular space called the ischio-rectal fossa. It is bo-unded 
as foQo-ws: above by the ischial spine; internally by the levator- 
atp muscle covered by the anel fascia; externally by the obturator- 
intemus mu^e covered by the obturator fascia; heloiv by the great 
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sacro-sciatic ligament, the lower edge of the glnteus-maximus mus- 
cle, the sphincter ani, and transversus-perinei muscles. The foes® 
communicate with one another by means of the adipose tissue lying 
behind the pelvic fascia and the rectum. They are limited ante- 
riorly by the line of junction between the superficial and deep 
layers of the perineal fascia. These fossae are filled with adipose 
connective tissue, along with blood-vessels, nerves, and lymphatics. 

Muscles of the Perineal Region , — Between the layers of peri- 
neal fascia we find muscles, nerves, blood-vessels, and lymphatics. 
The muscles found in the uro-genital region are the bulbo-cavemo- 
sus, erector clitoridis, and the superficial transversus perinei. 

The bulbo-cavernosus muscle arises from the substance of the 
perineal body on each side of the vagina; encircles the vagina, 
bulbs, and vestibule, with the aid of its fellow-muscle; and divides 
into three slips. One slip is inserted into the posterior surface of 
the bulb, another into the inferior surface of the corpus cavernosus 
of the clitoris, and a third slip into the vestibular mucous mem- 
brane. This muscle compresses the bulbs of the vestibule. 

The superficial transversus-perinei muscle arises from the 
ischial tuberosity, and is inserted into the tissue of the perineal 
body. ^The erector-clitoridis muscle arises from the anterior sux^ 
face of the ischial tuberosity and is inserted into the inferior sur- 
face of the crus clitoridis. All of the above muscles are supplied 
by branches of the internal pudic artery and branches of the pudic 
nerve. 

Deep Muscles of Perineal Region . — The deeper muscles of the 
perineal region found in the uro-genital portion of the same are 
the constrictor urethrae, constrictor vaginae, and deep transversus 
perinei. 

The constrictor urethrae arises from the deep layer of perineal 
fascia and the pubic and ischiatic rami, and joins with its fellow 
of the opposite side in forming a true sphincter for the urethra. 

The constrictor-vaginae muscle arises from the deep transverse 
perineal septum, lying between the ischial tuberosities, joins its 
opposite fellow, aird forms a sphincter for the vagina. 
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The deep transversusrperinei muscle arises from the ischial 
remvB and joins its fellow at the side of the va^na. Some anat- 
omists consider this last muscle to be the posterior portion of the 
constrictor-vaginae muscle. These muscles are all supplied by 
branches of the pudic nerve. 

Perineal Body. — ^The perineal body is a mass of muscular, 
fibi*ous, and adipose tissue, somewhat pyramidal in contour, and lies 
between the lower extremities of the vagina and rectum. It meas- 
ures in most women 1 x 1 x ®/4 inches antero-posteriorly. 

Its base is covered with skin. We find the following tissues en- 
tering into its composition: Skin, adipose tissue, anal fascia, poste-’ 
rior part of superficial and deep perineal fascise, external and in- 
ternal sphincter-ani muscles, the levator-ani and transversus-perinei 
muscles, and the posterior extremities of the bulbo-cavemosi mus- 
cles. 

It is limited by the skin below, in front by the mucous mem- 
brane of the vulva and vagina, laterally by the ischiatic tuberosi- 
ties, and posteriorly by the rectum. This body — being the meeting- 
point of all the fasciae, vessels, and ligaments of the pelvic fioor — 
is, in reality, the chief support of the pelvic floor. 

The arteries in this region are the internal pudic and its 
branches, the superficial and deep external pudic. The veins lead 
into the intemal-pudic and internal-saphenous veins. The lym- 
phatics enter the inguinal glands. 

This region is supplied by nerves from the pudic nerve and 
the inferior pudendal branch of the small sciatic nerve. 

(&) Embryology. 

Development of the Graafian Follicle and Ovum. — In the 
embryo the Wolffian body is covered with rounded epithelium, 
which a little later becomes thickened on one aide, along with a con- 
stant and uniform growth of the connective-tissue filaments. This 
connective tissue is developed from the interstitial tissue of the 
Wolffian body. It is rich in cells, blood-vessels, and lymphatics. 
The above epithelial cells go to form the Graafian follicles and the 
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ovary, wliile the interstitial tissue enters into the formation of the 
ovarian stroma. In due course of time these cells, both epithelial 
and connective tissue, multiply so rapidly that numerous trabeoulss 
are formed, in the meshes of which we find the included epithelial 
cells. Some of these cells are larger than others. The larger cells 
constitute the primordidl ova. These ova are found each in its 
own net-work of connective tissue. It is extremely rare that we 
find more than one ovum or Graafian follicle in a single space of 
this net-work. 

As the follicle continues to grow, we can see other changes 
taking place. The outer layer of cells undergoes a form of hyper- 
plasia in which a distinct envelope is formed. This outer shell is 
named the theca folliculi. It is made up of two layers: an inner 
layer called the tunica propria^ and an outer layer, the tunica 
fibrosa. These tunics are composed of fibrillated connective tissue, 
that is fairly rich in cells, and a basement membrane. The coats, 
or tupics, are separated from one another by a thin layer of serous 
fluid. 

Each ovum is at first surrounded by a single layer of epithelial 
cells, but eventually a number of layers become superimposed, 
oome ^f these heaped-up cells evidently undergo some process of 
degeneration, for we soon see a small opening formed — more or 
less crescentic in contour — in which a clear limpid liquid is left 
to take the place of the broken-down cells. At a point more espe- 
cially near the ovum the epithelial cells are piled up in a mass 
called the discus proligerus. The layer of cells that forms the con- 
fining boimdary to the follicular fluid is called the membrana 
granulosa. 

It is said that about 30,000 Graafian follicles in various stages 
of development are found in each ovary at birth. Some of these 
structures never even develop during the extra-uterine life ojf the 
individual to whom they chance to belong. The liquefied foUicuhur 
fluid manages to diffuse itself in such a way that the ovum cap 
learn to rely upon it for nourishment during the first few dfQns ftftgr . 
impregnation hasHaken place. 
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i A mature ovum is generally about 120 iuch in diameter. It 
Sa cylindrical in outline and surrounded by a membrane called the 
vitelline membrane, or zona pellucida^ from its peculiar way of 
transmitting rays of light. This membrane is made up of a layer 
of rather long epithelial cells, with fairly-large nuclei and suffi- 
cient basement membrane to act as a support and qieans of nour- 
ishment to these same nuclei. The ovum and its surrounding mem- 
brane are two separate structures. There is a clear, narrow space 
between the vitellus, or yelk, and the vitelline membrane, or zona 
pellucida. It is in this space that the yelk is allowed to rotate on 



Fig. 10.— -Formation of the polar globule. 1, zona pellucida, containing 
spermatozoa; 2, yelk; 3 and 4, germinal vesicle; 5, the polar globule. 

its axis and undergo various amoeboid movements. The body of the 
cell which constitutes the primordial ovum now becomes the 
vitellus, or yelk proper. The primitive cell-matter goes to form 
the original protoplasm .of the ovum. From it we have developed 
the cells that are to act as the basis of embryonic development. 
This primitive cell manufactures highly-refractive particles called 
by the name of deutoplasm. This substance is found most promi- 
nent in the centre of the ovum, while external to it, and surround- 
ing it, we have a clear substance in which the germinative vesicle 
lies. !Within this veinclc fe developed the germinative spot. Its 
re 4 origin is, in all probability, the nucieohis of the original ovum. 
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Rupture of the Graafian Follicle at Menstrual Epochs — ^As 
we have seen thus far only the complete formation of the Graafian 
follicle and its surrounding membrane, we will now consider what 
further purpose it fulfills in the female body. It must be borne in 
mind that a great majority of the many thousands of Graafian fol- 
licles never mature — even after menstruation has become fully 
established. As regards those that do mature, we can readily fol- 
low them through their different movements, transformations, etc. 

When the human female arrives at her first menstrual petiod, 
on removing one of the ovaries we would find its surface studded 
with a number of bead-like processes looking more or less like . the 
small rice-bodies in some of the degenerations of the skin. These 
small processes are nothing but the matured Graafian follicles. 
The cell-proliferation and the marked increase in fluid resulting 
from the degeneration of some of the cell-elements have been so 
complete that some of these follicles are well-nigh the point of 
bursting. When the swollen follicles do reach the surface of the^ 
ovary, they rupture and allow the vitelhiSy or yelk proper, to escape, 
leaving behind its surrounding membrana granulosa and tunics: 
the tunica fibrosa and tunica propria. These structures help to 
torm the corpus luteum, or cicatrix, resulting at the point of rupt- 
ure. Numerous blood-vessel arches and heaps of cells are at once 
formed in the open space. They are to help in filling in the chasm 
left by the rupturing follicle. The increase in size and number of 
the cells is so great that some of the cells, along with the blood- 
vessels, degenerate. This so-called necrosed tissue is cast off. The 
remaining cells and connective tissue developed from the surround- 
ing tissues are massed together into a mass of organized tissue, 
which forms the cicatrix complete in every way. 

If the ovum is discharged unimpregnated the corpus luteum, 
or cicatrix, is fully formed at the end of three or four weeks. At 
the end of seven weeks we can find nothing but a small white scat 
on the surface of the ovary. 

^^On the other hand, should impregnation ensue, the oicatrpt 
does not reafeh iti maximum size until five or six months have 
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elapsed. It remains of a bright color until nine months have 
elapsed, when a scar the size of a three-cent piece is left to mark 
the site of rupture of the impregnated ovum. This latter cicatrix 
is called a trw corpus luteum, while one of the former class is 
known as a false corpus luteum. 

Migration of the Ovum . — ^As to the course pursued by the 
escaped ovum, we arC more or less in the dark. We already know 
that the Fallopian tubes are attached to the ovaries by one or more 
fimbriated extremities, and that those processes possess more or less 
motion. Just what method they adopt for grasping the escaping 
ovum is conjecture to a great extent. Some say that the fimbrice 
have a peculiar muscular action by means of which they grasp the 
ovary and completely cover the point of follicular rupture. Other 
authorities say that they have a peculiar form of erectile tissue that 
gives them the power of settling down over the seat of rupture and 
allowing the escaping ovum to pass directly into the tube. The 
most commonly accepted view is that the ciliated epithelia lining 
the fimbriffi suck the ovum directly into the tube by its peculiar 
wave-like action and carry it along to the uterine cavity. That this 
is true, in all probability, is shown by the fact of impregnation’s 
following the removal of a tube and ovary on opposite sides of the 
uterus. 

Changes leaking Place in the Ovum Following Fecundation. 
— AVhen the ovum has arrived at the stage of maturity, we find the 
process signalized by the production of the polar globules. These 
globules are tAVo in number. They spring from the opposite ex- 
tremities of the germinative vesicle, which, just previous to this 
change, assumes a more or less radiate form. After these globules 
have been extruded, we find the remaining part of the vesicle, along 
with its nucleolus, receding fronj the surface of the ovum and be- 
coming known as the female pronucleus. 

When a spermatozoon pierces or enters the investing mem- 
brane of the ovum it unites with the female pronucleus (itself being 
called the male pronucUusi), and forms the segmentation-nucleus 
of the fecundated ovum, or, in other words, the oosperm. This seg- 
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mentation-nucleus now subdivides into two nuclei, and the vitellus, 
or yelk, into two parts as well. The nuclei have grouped about 
them the various component parts of the pi*otoplasni of the vitellus. 
We have, therefore, as a result of this cleavage-process in the fecun- 
dated ovum, a complete division into two cells. The larger cell 
and its derivatives are known as the epiblastic spheres. The smaller 



ITig. 11. — ^Formation of the blastodermic membrane from the cells of 
the .muriform body. 1, layer of albuminous material surrounding; 2, the 
zona pellucida. (After Joulin.) 

cell and its derivatives are known the hypoblastic spheres. This 
subdivision is carried on still farther until the ovum has been di- 
vided many times. As a result, it has the appearance of a mulberry 
and is called a morula. When this cleavage-process is entirely 
finished, we find the epiblastic spheres arranging themselves about 
the" cireiimferende of the ovum and lining the inner surface of the 
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^na pelliicida, except at one point called the blastophore. Within 
these cells Ave find the hypoblastic spheres arranging themselves 
in a circular manner and completely covering the epiblastic spheres. 
The epiblastic cells are clear in character and cuboidal in shape. 
The hypoblastic cells are irregularly polyhedral and coarsely gran- 
ular in appearance. Soon after the first epiblastic cells are formed, 
we find the blastophore covered by them, and a separation taking 
place. between these two layers of cells: i.e., epiblastic and hypo- 
blastic layers. This separation is complete except at the point 
Where the original blastophore was in evidence. The morula, or 
segmented ovum, becomes now so distended Avith fluid that its epi- 
blastic and hypoblastic cells are pressed to the circumference of the 
oATim. Through this increase of fluid the mulberry-shaped mass 
begins to look like — and, in fact, does become — a true hlasiodermic 
vesicle. The central part of the coalescing area between the epi- 
blastic and hypoblastic cells becomes thickened and forms the 
stai-ting-point of the embryonic area. This area is made up of three 
layers: an outer, or .epiblastic, layer, and two inner layers called 
the hypoblast. It is from the hypoblastic layers that the future 
embryo is entirely developed. The epiblastic cells beyond the em- 
bryonic area help only to form the amnion. The outer layer of 
the hypoblast now becomes the eptblast proper, and the inner layer 
the hypcblast. Between these two layers we find a third and mid- 
dle layer developing, called the mesoblast. Its cells line the whole 
of the inner side of those of the epiblast in the same manner as those 
of the hypoblast. 

From the epiblast we have developed the epidermis, hair, nails, 
epithelium of the mouth, nose and cloaca, the glandular structures 
of the skin, brain, spinal cord, and oi^ans of special sense. From 
the mesoblast we have derived the bones, muscles, corium of the 
skin, connective tissues, muscles of the intestinal tract, blood and 
blood-vessels, and genito-urinary. system. 

From the hypoblast we get the epithelium of lungs and air- 
passages, , lining membrane of the intestinal glands, and the intes- 
tines themselves. 
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After the formation of the embryonic area the first change 
that we can obseiwe as taking place is the fonnation and appeai^ 
ance of the primitive dark streak, which is, in all probability, the 
result of a thickening of the mesoblastic cells. This thickening 
process is carried so far that the so-called primitive groove is 
formed, and the ovum itself begins to take on an ovoid — rather 
than that of a rounded — appearance. In front of the primitive 
tract two ridges are fomied by a thickening of the epiblast. They 
are called the medullary folds, which include between them the 



Big. 12. — Diagram of area gerniinativa, showing the primitive trace 
and area pellucida. 

medullary furrow. These folds at first diverge behind, but they 
finally converge enough to include the first portion of the primi- 
tive streak. 

A transverse section of the embryo at this time would show all 
these layers of cells united at the median line. The mesoblast is 
the thickest of the three layers. It has also a more stratified ap- 
pearance. We can see quite easily the medullary groove in the 
upper part of the section, with the dorsal plates bearing close re- 
i^mblance to low ridges. Beneath tliis furrow, or groove, we find 
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a cell-mass called the chorda dorsalis. ^ The future vertebrsB ar- 
rau^ themselves about this mass, being themselves derived froni 
that portion of the mesoblast on either side of the chorda dorsalis. 
The peripheral portions are called the abdominal plates. The 
medullary folds, of course, continue to grow, and finally meet in 
the median line so as to form a tube that is closed in character and 
in which the development of the central nervous system goes on 
to maturity. The stratified layers of the mesoblast now coalesce 
into two layers, and remain united at their inner borders, fonning 
thereby the mesenteric folds. The intestine is fomed by the outer 
ends of the innermost layers of these two strata developing so far 
as to meet in front and at the same time inclosing the hypoblast 
layer of cells that goes to form the lining as well as the glandular 
structures of this organ. It is extremely easy to see just how the 
mesoblast enters solely into the formation of the muscular wall of 
the intestine. There is a small portion of the blastodermic vesicle, 
however, that does not become included in the intestinal tube. It 
is the umbilical vesicle that hangs from the body of the embryo 
during the early months of gestation. The epiblast and the outer 
stratum of the hypoblast now grow forward in such a manner that 
they form a long cavity inclosing the intestine. This is subse- 
quently divided into two parts by the diaphragm, forming the ab- 
dominal and thoracic cavities. 

If we take now a more comprehensive view of the embryo, we 
find it becoming more and more a distinct and separate part of the 
germinative area. The back becomes arched and convex and the 
extremities begin to approximate one another. The anterior or 
cephalic portion of the embryo is much larger and thicker than the 
podalic extremity. 

Formation of Amnion . — ^As more and more fluid is secreted 
between the outer and inner layers of the mesoblast, the outer layer 
unites with the primitive epiblast and forms a membrane which, 
when united with similar processes springing from the back and 
sides of the embryo, finally meet over the dorsum and make a com- 
plete sac. This sac is called the amnion, and is filled with fluid that, 
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in the early months of foetal life, is, in all probability, secreted by 
the foetal tissue^. Later on it comes from the capillaiy net-work 
that lies immediately under the amnion in that portion of . the 
chorion that covers the placenta. The continued increase of fluid 
during the latter months of gestation is, in all probability, due to 
the excretion of urine from the foetus. There is generally from 
one to two pints of amniotic fluid in the mature amniotic sac. 
Fully one-half of this is secreted during the last three months of 



Fig. 13. — Development of the amnion. 1, vitellino membrane; 2, ex- 
ternal layer of blastodeimic membrane; 3, internal layers- forming the 
umbilical vesicle; 4, umbilical vessels; 5, projections forming amnion; 6, 
embryo; 7, allantois. 

pregnancy. The fluid shows, on careful examination, the presence 
of albumin, urea, and a number of saline substances. 

Formation of Umbilical Vesicle . — As regards the means of 
nourishment of the embryo, we have to consider, flrst, the umbili- 
cal vesicle. It is this stnicture that nourishes the foetus entirely 
from*the time it leaves the Fallopian tube until a new structure, 
the allantois, is formed. We have already seen that it is a tube 
hanging down in the abdominal cavity and lined with hypoblasdc 
c^lls^ and cells from the inner stratum of the mesoblast. Its cavity 
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communicates with the intestine, and intestinal blood-vessels course 
over it, thereby furnishing it with nourishment for the use of the 
embryo. This process of feeding continues for only a few days, 
because these same blood-vessels soon atrophy, and the vesicle, as a 
‘result, atrophies also, hanging by an impervious pedicle to the in- 
testine. It is by means of the placenta that the ovum is to derive 
its chief nourishment after it reaches the uterine cavity. This is an 



Fig. 14. — 1, exo-chorion; 2, external layer of blastodermic membrane; 

3, umbilical vesicle; 4, its vessels; 5, amnion; 6, embryo; 7, allantois 
increasing in size. 

organ through whose walls a complete interchange of the maternal 
and foetal blood is constantly going on during intra-uterine life. 
To study this special structure we have first to consider the different 
organs entering into its formation. These are the chorion, the 
allantois, deciduse, and finally the placenta itself. 

Formation of the Chorion . — The chorion is at first only the 
vitelline membrane, or zona pellucida. It is, as we know, the in- 
vesting membrane of the ovum itself. As the impregnated ovum, 
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havings as we suppose, encountered the spermatozoon in the Fal- 
lopian tube, slips into the uterine cavity, a large number of shape- 
less villi are thrown out from the surface of the vitelline mem- 
brane, which villi help to retain it in its proper position in the 
uterine cavity. By the continual expansion of the outer layer of ' 
the amnion, which is at firsts attached at a point where the folds 
meet over the em\)ryo’s back, we have a coalescence of this amniotic 



Fig. IS.--!; exo-chorion; 2, external layer of blastodermic membrane; 

3, allantois; 4, umbilical vesicle; 5, amnion; 6, embryo; 7, pedicle of 
allantois. 

layer with the zona pellucida, which it reaches in a very short space 
of time. The product of this union is called the new chorion. It 
becomes very rapidly covered with a number of hollow villi of afl 
sizes and shapes. By the end of the third week of intra-uterine life 
these villous processes are completely formed. 

formation of the Allantois . — Turning now to the allantois/ 
we find it at as a sac-like process projecting from the posterior 


AKATOMY AND EMBRYOLOGY. 


43 


exireinity of the intestine. It begins to grow when the umbilical 
vesicle is still quite large and while the amniotic folds are rising 
up about the embryo. It is lined with the hypoblastic cells and the 
inner layer of mesoblast cells. Its structure is highly vascular, and 
its inner walls soon coalesce to such an extent as to form only one 
membrane. By continual growth, the allantois spreads so far as 
to completely cover the inner surface of the chorion, and we then 
have a line of fusion taking place between these two structures, 
v ith the resulting formation of the true chorion. The blood-vessels 
of the allantois pierce all parts of the chorionic villi. At first we 
find the embryo connected with the vascular chorion by two arteries 
and two veins, but one of these veins eventually atrophies, and we 
have left the two arteries and one vein of the umbilical cord. 

Formation of the Placent'a. — As the ovum continues to grow, 
we have a diminution in the vascular structures covering its sur- 
face, except at the point of attachment of the allantoic vessels. We 
then see that instead of the whole surface of the chorion being cov- 
ered with vascular villi, we have only alx)ut one-third of it in that 
condition. This latter point becomes moi*e and more vascular, and, 
as we shall soon see, it enters into the formation of the true pla- 
centa. 

The decidum are formed as follows; When the impregnated 
ovum drops from the Fallopian tube into the uterine cavity, it finds 
there a highly-swollen condition of the mucous membrane. The 
interglandular spaces, together with their cells, have undergone 
much hypertrophy and hyperplasia. The whole lining of the 
uterus is thrown into convolutions. This new mucous membrane is 
called the decidua vera. The ovum soon sinks into one of the de- 
pressions of the sw’ollen mucous membrane and begins to form a 
line of attachment. This line of attachment is called the decidua 
serotina. The continual and constant swelling and enlargement of 
the various structures entering into the formation of the uterine 
mucous membrane soon allows it to completely cover the embryo, 
forming the decidua reflexa. Between this latter new membrane 
and that lining the cavity of the uterus, w^e have a small quantity 
of viscid mucus. 
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having^ as vire suppose, encountered the spermatozoon in the Fal- 
lopian tube, slips into the uterine cavity, a large number of shape- 
less villi are thrown out from the surface of the vitelline mem- 
brane, which villi help to retain it in its proper position in the 
uterine cavity. By the continual expansion of the outer layer of 
the amnion, which is at first , attached at a point where the folds 
meet over the embryo’s back, we hav'e a coalescence of this amniotic 



Fig. 15. — 1, exo-chorion; 2, external layer of blastodermic membrane; 

3, allantois; 4, umbilical vesicle; 5, amnion; 6, embryo; 7, pedicle of 
allantois. 

layer with the zona pellucida, which it reaches in a very short space 
of time. The product of this union is called the new chorion. It 
becomes very rapidly covered with a number of hollow villi of all 
sizes and shapes. By the end of the third week of intra-uterine life 
these villous processes are completely formed. 

Fonn^tion of the Alhntoie . — ^Turning now to the allantois, 
we find it at first as a sac-like process projecting from the posterior 
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extremity of the intestine. It begins to grow when the umbilical 
vesicle is still quite large and while the amniotic folds are rising 
up about the embryo. It is lined with the hypoblastic cells and the 
inner layer of mesoblast cells. Its structure is highly vascular, and 
its inner walls soon coalesce to such an extent as to form only one 
membrane. By continual growth, the allantois spreads so far as 
to completely cover the inner surface of the chorion, and we then 
have a line of fusion taking place between these two structures, 
with the resulting formation of the true chorion. The blood-vessels 
of the allantois pierce all parts of the chorionic villi. At first we 
find the embryo connected with the vascular chorion by two arteries 
and two veins, but one of these veins eventually atrophies, and we 
have left the two arteries and one vein of the umbilical cord. 

Formation of the Placerda. — As the ovum continues to grow, 
we have a diminution in the vascular structures covering its sur- 
face, except at the point of attachment of the allantoic vessels. We 
then see that instead of the whole surface of the chorion being cov- 
ered with vascular villi, wo have only about one-third of it in that 
condition. This latter point becomes more and more vascular, and, 
as we shall soon see, it enters into the formation of the true pla- 
centa. 

The decidusB are formed as follows: When the impregnated 
ovum drops from the Fallopian tube into the uterine cavity, it finds 
there a highly-swollen condition of the mucous membrane. The 
iuterglandular spaces, together with their cells, have undergone 
much hypertrophy and hyperplasia. The whole lining of the 
uterus is thrown into convolutions. This new mucous membrane is 
called the decidua vera. The ovum soon sinks into one of the de- 
pressions of the swollen mucous membrane and begins to form a 
line of attachment. This line of attachment is called the decidua 
serotina. The continual and constant swelling and enlargement of 
the various structures entering into the formation of the uterine 
mucous membrane soon allows it to completely cover the embryo, 
fornupg thfi decidiia reftem. Between this latter new membrane 
and that Hning the cavity of the uterus, we have a small quantity 
of yi$cid mucus. 
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The placenta is divided into two parts: fcetal and maternal. 
The foetal portion is formed as follows: When the decidua reflexa is 
first formed, the vessels projecting from all the chorionic villi dip 
down between the swollen folds of its mucous membrane and carry 
nourishment direct from the maternal circulation. But this process 
spon ceases over the greater part of the surface of this special form 
of reflexa. In the first place, its walls begin to thin out except at 



Fig. 17. Pig. 18. 


Fig. 16.--Formation of decidua. (The decidua is colored black, the 
ovum is represented as engaged between two projecting folds of mem- 
brane.) 

17.— Projecting folds of membrane growing up around the ovum. 
Fig. 18.— Showing ovum completely surrounded by the decidua reflexa. 
(After Dalton.) 
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that part in which we find the decidua serotina. When the true 
chorion is formed, we find also an atrophy taking place in the villi 
except at a point opposite, the decidua, serotina. At this point we 
find an increase in the size and number of the blood-vessels and the 
interglandular substance of the decidua. The villi also increase and 
send out many offshoots, giving the whole area an appearance not 
unlike that seen in the arrangement of a tree and its branches. 
The villi become tufted, and the whole spongy mass becomes known 
as the foetal portion of the placenta. 

On the maternal side we find projections coming from the soft 
and pulpy interglandular spaces in such a manner and to such an 
extent as to completely encircle the villous tufts and their branches. 
This increased growth of foetal and maternal tissue goes on until 
the end of the fourth month, when we find a very complete change 
taking place. The foetal villi retain their size and shape, but, the 
maternal tissues begin to thin out, so that at full term we find only 
a thin layer of mucous membrane covering the placenta. It dips 
fiown between the rillous tufts as far as the chorion. Some of these 
tufts are attached directly to the decidua serotina. Others float 
free in the blood-current of. the mother. 

The mature placenta measures from 6 to 8 inches in length 
and weighs about 16 ounces. It is from to 1 V 4 inches in thick- 
ness. It is covered on its fcetal surface by the amnion. Many ves- 
sels are in view under this thin, smooth membrane previous to dip- 
ping down into the villous tufts. The thin membrane on its ma- 
ternal surface is, as we have seen, the product of the decidua sero- 
tina. Tortuous arteriee pass from the mucous membrane of the 
uterus to the interspaces of the villous tufts, at which places only 
:a thin layer of cells separates the foetal and maternal bloods. The 
venous blood is carried back to the uterus by means of the coronary 
vein on the periphery of the placenta and the various venous 
minuses formed between the villous tufts. 

Formation of the Umbilical Cord. — ^When we first found the 
allantois as a sac-like process projecting from the intestine, the 
ioBtus itself was very small in comparison with the umbilical ves- 
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icle. This vesicle, by its large size, diverts the allantois over the 
posterior surface of the fa*tus in such a manner that the allantois 
comes in contact with the chorion and •forms a pedicle of attach^ 
ment. By this junction we have a means of circulation established 
bet’ween the embryo and the periphery of the ovum. It is the 
' above pedicle of attachment that forms the future mature umbil- 
ical cord. The vessels in this pedicle are all obliterated with the 
exception of two umbilical arteries and one umbilical vein. The 
umbilical vesicle, as we said before, now shrinks to a mere thread. 
The amnion now fills with fluid coming from the body of the foetus, 
and brings itself in contact with the chorion in such a way that it 
completely surrounds the allantoic pedicle. 

Wharton’s jelly, or gelatin, more properly speaking, is now 
formed. It is made up of connective-tissue spaces filled with amor- 
plious matter. This substance lies within its investing membrane 
and in contact with all parts of the blood-vessels in the umbilical 
cord. Tt acts as a buffer for these structures. A cross-section of 
the cord would now show two umbilical arteries, one umbilical vein, 
amniotic sheath, Wharton’s gelatin, and traces of the umbilical 
vesicle and pedicle of the allantois. 

The umbilical cord is of various length in different women. 
Generally ft is from 10 to 20 inches in length. In thickness it is 
from V 4 to V 2 iiicfh. The arteries, whose walls are not much 
thicker than those of the vein, encircle the vein in a spiral manner. 
Both sets of vessels have semilunar valves. 

Fcetal Circulation , — The course of the circulation of the blood 
to the foetus is as follows: In the first place, the fresh maternal 
blood, entering the ftetiis at the umbilicus by means of the umbil- 
ical vein, passes through that vessel to the liver. Here it gives off 
several branches to the left lobe, the quadrate and Spigelian lobes. 
At the transverse fissure the vein divides into two branches, the 
larger of which empties directly into the vena porta and the smaller 
into* the ductus venosus, which, in turn, very shortly enters the in- 
ferior vena cava. There is even at the beginning a marked dispr^:; 
portion in size as regard^ these two branches of the umbilical 
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Ab the age of the foetus advances, this difference in size becomes 
more and more apparent, sq that toward the termination of gesta- 
tion we have nearly all the blood entering the portal vein. We 
therefore have the inferior vena cava carrying blood to the heart 



Fig, 19. — ^The foetal circulation. 


ftrorii tlwe soitrcefi)* Some of the fluid is charged with carbonic- 
acld gaS| collected from the tissues of the lower extremities. Most 
of it is the liyeif) and a small portion from the umbilical rein, 
tmvem the ductus vefnosus. In the early months of ges- 
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tation the blood reaching the heart by the inferior vena cava enters 
at once into the right auricle. Here, instead of passing on into the 
right ventricle as it always does in an adult, the greater part is 
reflected by the Eustachian valve into the left auricle through^ an 
aperture existing between the right and left auricles, called the 
foramen ovale. The left auricle forces it into the left ventricle, 
and this cavity, in tura, sends it on into the aorta. ' When the im- 
pure blood from the upper extremities comes back to the right 
auricle of the heart through the superior vena cava, it passes in 
front of the Eustachian valve into the right ventricle. The mixing 
of the blood from the superior and inferior venae cavae in this right 
auricle is almost entirely prevented by the presence of the £\i- 
stachian valve. As the gestation advances, we have a gradually- 
increasing amount of blood from the inferior vena cava piMing 
into the right ventricle and a contraction of the Eustachian valve 
and foramen ovale. The blood that does enter the right ventricle 
passes, for the most part, into the ductus arteriosus and from 
that vessel into the aorta. A small quantity enters the pulmonary 
artery. We thus see, during at least the first half of gestation, the 
upper extremities receiving the major portion of the fresh oxy- 
genated blood from the maternal vessels and thereby developing 
at the expense of the lower extremities. Later on, as more and 
more arterial blood enters the aorta tlirough the right auricle, right 
’ ventricle, and ductus arteriosus, this becomes fully developed also. 
After respiration in the newborn child has been completely estab- 
lished, we find the closing of the ductus arteriosus and obliteration 
of all the umbilical vessels, with the exception of the lower ends 
of the umbilical arteries, which now become known as the vesical 
arteries. These arteries, at the beginning, originate from the in- 
ferior vertebral arteries and later on, as in the adult, from thein-, 
temal iliac arteries. Along with the closure of the ductus arterio- 
sus we find the foramen ovale also closing with the filling of 4he . 
left auncle with blood. The Eustachian valve, of course, alsQ dfe- ’ 
appears, and we have the venous blood from the whole body 
from the right auricle into the right ventricle and from tjiis.ca^' / 
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into the ptdmonary a^iy to traverse the lungs and return by the 
pulmonary vein to the Irft auricle. Occasionally we find a patency 
of th4 foramen ovale persisting after the birth of the child. When 
such a condition does exist, we have an affection called cyarioaia 
neonatorum, characterized by blueness of surface of the body, at- 
tacks of marked dyspnoea, and subnormal temperature. 

Growth of Foetua in Sueeeaaive Monthly Stagea. — ^Having now 
traced the growth of the foetal structures in a general way, let us 
outline the successive changes taking place in them from month to 
month. 

In the firat month the foetus is a semitransparent, shapeless 
mass, in which we cannot discover any regular definite structure. 
All that we can make out is the surrounding amnion and the ped- 
icle of the umbilical vesicle leading into the abdominal cavity. 

In the aecond month the foetus is about eight lines in length, 
and weighs one drachm. The extremities are visible in the form 
of minute projections from the main portion of the body. The 
head can be easily seen with an eye on either side looking like a 
black bead fastened to it. The vertebrae are forming, on either side 
of which structures, arranged in the form of a column, we find 
large glandular organs called the WolfBan bodies. These struct- 
ures are destined to fulfill, the renal functions until the kidneys are 
formed. After birth of the full-term child their only remains are 
found in the parovarium, lying between the layers of the broad 
ligament. The heart is also now in evidence, with only one auricle 
end one ventricle, with the pulmonary artery and aorta arising from 
the latter organ. Centres of ossification are found in the clavicle 
and inferior maxUlary bones. The brachial archea of blood-ves- 
B^ls, along with braduM clefia supplied by them in, the pharyn- 
geal region, are seen early in the second mouth. During the latter 
part of the eighth week we see a complete disappearance of the 
el^ts, and the arches unite to form the descending aorta. 

• s Di-.l^e ^trd>.nionth the weight of the foettis has increased to 
'^^ .dratthms in . mMt .cases. . The interventricular septum has 
.In th# kisHtirtf dividing it into two auricles and two ven- 
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tricles* The forearm, with finger-like processes, have developed. 
The abdominal cavity has become a closed space, while the allantois 
and umbilical vesicle have disappeared. The alimentary canal has 
begun to be formed. The head and eyes are much larger than for? 
merly, and the mouth and nasal cavities are separated from, one 
another. 

During the fourth month of intra-uterine life the foetus has 
increased in weight from five drachms to about six ounces. Its 
len^h is about six inches. The head, with its covering hair, is 
constantly growing larger. The inclosed brain begins to show a 
convoluted appearance. The muscles are developed enough to give 
some movements to the limbs. The sexual organs can be differ- 
entiated, and centres of ossification can be seen in, the occipital and 
frontal bones and the mastoid processes of the temporal bones. 

In the fifth month the head becomes very large, and makes up 
from one-quarter to one-third of the Avhole length of the foetus. 
The nails are formed. The foetus has quite strong movements. Its 
weight has increased to about nine or ten ounces, and its length to 
from eight to ten inches. 

It is during the sixth month that the foetus weighs a full 
pound, as it should do in most cases. The pubic bones have begun 
to ossify. Eyelashes and the pupillary membrane have formed. In 
females the clitoris is quite prominent. The testicles in the male 
still lieVithin the abdominal cavity. 

In the course of the seventh month the foetus has gained from 
two to three pounds in weight. It is from twelve to fifteen inches 
long. Many of the mature structures of the shin are fully formed. 
The eyelids cover the eyes. Testicles have descended into the scro- 
tum. 

In the eighth month the foetus increases in weight to the extent 
of about one pound over that of the preceding month. There is 
likewise a slight increase in its longitudinal axis of about one or 
two inches. It seems to grow more in width. The nails are fully 
formed and the pupillary membrane of the sixth month has coin-^ 
pletely disappeared. 

At full term the footus weighs from six to eight pounds, a 
rule, and measures about twenty inches in length, 
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DIAGNOSIS, DIFFERENTIAL DIAGNOSIS, DURATION, 
AND HYGIENE OF PREGNANCY. 

The signs or symptoms which lead to the diagnosis of preg^ 
nancy may be grouped under the headings of general and local, 
subjective and objective. Impregnation of the ovum affects the 
body in general as well as the reproductive organs in particular. 
The resulting train of general and of local symptoms must be sep- 
arately studied and the weight of each must be properly appre- 
ciated in order to reach a diagnosis which rests on a basis of scientific 
exactitude. 

The sj’stemic and the local alterations will be separately 
studied, as far as is possible, in the order in which they may be 
first appreciable. 

J, The Nausea and Vomiting of Pregnancy , — ^This sign of 
pregnancy often precedes the second sign, — amenorrhoea. It is a 
fairly constant accompaniment of pregnancy, although some 
women never suffer from it to any degree, whilst in others it is 
exaggerated to such an extent as to become an actual disease im- 
periling life. No satisfactory explanation for its occurrence has 
ever been offered, and we are obliged to rest content with the vague 
term '^neurosis” as descriptive. Very frequently chronic consti- 
pation, the result of torpor of the intestinal tract, is at the bottom 
of the symptom; but then, again, it is a prominent symptom, 
although the intestinal canal is functionating after a normal 
fashion. In some women it is excited only by the sight of food or 
the smell; in others it occurs only in the morning on awakening 
and diaa^ears on the ingestion of food; in rare instances, by a 
ctiribus/eoineidenoie, the sign fails to appear at all in the woman, 
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but is present in a marked degree in the husband. It is at once 
apparent that this sign can carry no weight in the estimation of the 
probable existence of pregnancy, being purely suggestive when 
associated witlx other symptoms. 

II. Amenorrhcea . — ^As a rule, the function of reproduction 
in woman is associated ivith that of menstruation. Therefore, in 
general, cessation of menstruation is one of the earliest signs of 
pregnancy. This rule, however, is subject to a number of excep- 
tions. There are some women who never menstruate at all, and 
yet they conceive with considerable regularity. Witness the case 
of a woman who conceives during lactation, when usually , men- 
struation is absent; witness, also, the exceedingly rare instances 
where there has never been present a red discharge, although there 
occur each month the general symptoms of menstruation, — the 
so-called molimina. Absence of menstruation, therefore, in women 
of this type may or may not mean the occurrence of conception. 
Whilst, also, the cessation of menstruation is a usual accompani- 
ment of conception, other causes may arrest the function. Change 
of climate, mental impressions, exposure to cold, certain diatheses, 
— such as chlorosis, aniemia, or disease of the kidneys or lungs, — 
are affections which often are associated with absence of or irregular 
menstruation. Further still, in some women, notwithstanding the 
occurrence of pregnancy, there exists a periodical red discharge 
which simulates menstruation. This discharge may be due to the 
presence of a small cei’^dcal polyp or may be a transudation from 
the surface of an eroded cervix; whatever the cause, it introduces 
an element of uncertainty in the diagnosis. Suppression of men- 
struation is, therefore, a sign of little value except in case of women 
who have been previously regular and in whom the factors men- 
tioned above are absent. Taken alone, this sign carries simply 
strong presuinption. Too great care cannot be exercised not to 
allow this sign to swer^^'e the judgment of the physician into the 
expression. of a positive opinion; and, at the same time, the presence 
of this sign should always lead him into being exceedin^y 
onmspect in making any intra-uterine treatment, particularly sini^ 
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{ibsence of menstruation being associated in tbe lay mind 'with the 
presence of pregnancy, a woman who does not desire to bear 
children will imquestionably endeavor to deceive her physician by 
giving a false history of regular menstruation. 

In connection with this subject of suppression of menstruation 
it must ever be remembered that the most dangerous affection to 
which woman is subject, if it be not recognized.early, — ectopic ges- 
tation, — ^is associated with irregular heemorrhages at the stage when, 
above all others, it is necessary that a correct diagnosis should be 
made in order that the proper surgical treatment may be instituted. 

Ill, Quickening, — Quickening, or the sensation of fcetal 
motion, is a sign of considerable vahie when taken in conjunction 
"adth others. It is, however, of greater value in enabling us to 
predict the probable period of gestation than as assisting us in reach- 
ing a diagnosis of pregnancy. Many women hardly are conscious 
of the motion of the foetus until other very positive signs of preg- 
nancy exist; other women, in their anxiety for children, feel this 
sign when they are not pregnant, or deceive themselves into the 
belief that they feel motion long before it is likely they could. The 
time -of the appearance of the first sensation of foetal movement is 
rather variable. As a rule, the sixteenth week is the date, although 
some women are affected earlier and others much later. The sign 
is described as a 'Aflutter” in the abdomen, and is believed to be due 
to the first contact of the enlarged uterus ■with the abdominal wall. 
The fact that the sign is felt so much earlier by some women and 
so much later by others would seem to disprove this idea. The pref- 
erable explanatibn is that which looks to the transference by nerve- 
impTilse of the motion of the foetus. As gestation advances these 
motions become more and more active, although varying in char- 
acter in different women. This sign is likely to be simulated by the 
motion of gas in the intestinal canal, and in women of a highly 
nervbns organization the belief in the existence of pregnancy, 
although abs^tj mcy . become firmly established, especially if other 
apposed sjbnptohia giving rise to the occurrence of that 

. Condition to which the term "pseudocyesis” has 
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been Applied. Sudden cessation of foetal movements is often coin- 
cident with death of the foetus, although there are scores of cases 
recorded where healthy children have been born even after motion 
has not been appreciated for months or never felt. The sensation 
of motion, therefore, by the woman carries only relative value as 
a sign of pregnancy. When felt by the physician the case, as will 
be noted, is different. There is nothing which is likely to simulate 
the motion of the foetus to the hand of an expert. Jfeither con- 
traction of the abdominal muscles, nor the movement of gas in the 
intestines, nor a wandering kidney, — which, by the way, frequently 
imposes on the woman, — can yield to the hnnd of the unprejudiced ' 
observer the sensation of the mo\dng foetus. It must be remem- 
bered, however, that there are conditions — such as excess of liquor 
amnii — ^which will interfere with the perception of these move- 
ments by the physician, and, in excessive cases, by the woman. 

''7F. Mammary Signs . — Changes in the breasts are among 
the earliest signs of pregnancy. In many women the breSsts 
become painful and enlarge within a fortnight of the occurrence 
of conception. As a rule, however, the characteristic changes do 
not occur until a much later date. About the end of the eighth 
week the nipples swell, become erectile, deepon in color, and their 
sensibility is increased. Frequently even as early as the twelfth 
week a drop or so of colostrum may be expressed from the breasts. 
The sebaceous glands of the nipj^es increase in size, appearing as 
papules above the level of the skin. The areola of the nipples 
takes on a deeper hue, this phenomenon being especially marked 
in brunettes. About the twentieth week a secondary areola is 
formed outside of the margio^ of the primary, this again being espe- ( 
cialiy marked in bnmettes. (Plate TT, A.) As gestation advances ^ 
these changes in the breasts become intensified, the surface being : 
ti^ced with bluish vessels and Ihe glands becoming not only larger, 
blit painful. The^ changes may be traced to the intimate • 

symjpali^iwhich e^sts between the genitalia and the mammary 
the breast signs described are, early ift 
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t6wp6rftii!i6iit .tli6B6 B&ni6 signs firs not of uncominon 
-bccuirenw aade fioin luregnancy, particiilarly at the menstrual 
period, and, again, dhtaase 6f ^e uterus or of the ovaries is often 
associated with the same signs. The mammary signs are, perhaps, 
of greater value in primiparss than in multiparse, certainly at an 
early ata||e <lf pregiianny. The negative value of the signs is, at this 
date, of greater value 4fehan the positive. Absence of the signs 
entirely is strong presumptive evidence of absence of pregnancy. 
(Plate I.) 

V. Vaginal Signs . — Of considerable presumptive value of 
pregnancy is the bluish discoloration of the vagina, or, rather, of the 
urethral bulb. This sign is an early one, being appreciable at about 
the EUBth week. It is due not alone to venous congestion, but also 
to the actual increase in size of the venous radicles which exist 
in this locality. As pregnancy advances this discoloration in- 
creases, in certain instances the color being almost black, when, 
however, marked varices are present. This discoloration of the 
urethral b\ilb may also be noted in connection with other causes of 
vaginal congestion, such as marked prolapse of the uterus or im- 
pacted fibroid growth; but then other symptoms characteristic of 
pregnancy will be abs^t. The sign altogether is of considerable 
presumptive value in connection with other signs, particularly in 
the nullipara. 

VI. Cervical Signs . — ^At a very early date of pregnancy the 
^rvix, on inspecMon, ^s a similar bluish tint to that just dwelt 
upon as^pstesent at the urethral bulb. The characteristic change in 
jdte.cernx, howerdr, which, should always suggest the existence of 
pid^aanii^, is the so^Ued softening, which is the natural result of 

'df the oervidid tissues associated with the presence 
it should be noted, is in the sub- 
fiot aibne at the tip of the organ. Sen- 
niay be' due solely to an erosion of the 
fjin substence is very different and not alone 
^'a^saitol. to the examining finger, but on inspec- 
i fdtiitd latadt as regards its epithelial layer. This 
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change in the cervix is necessarily most marked in nulliparae. In 
the multipara the cicatricial tissue left by lesion sustained at a pro- 
vious delivery obscures, to a greater or a less degree, the softening. 
As a rule, it may be stated that this softening in substance of the 
cervix is a very valuable sign of the existence of pregnancy. Patho- 
logical changes in the cervix due to the presence of cancer will 
alone, in a primipara, prevent the softening. In conjunction with 
other signs dwelt upon, — the nausea, the suppression of the menses, 
and the mammary changes, — this softening may be taken as strong 
presumptive evidence of impregnation. 

VII. Uterine Signs . — Within four weeks after conception 
the uterus begins to assume the shape which is characteristic of 
pregnancy. This is especially tnie of the organ which has never 
been impregnated. The organ loses its pyriform shape and assumes 
that of a flattened sphere. The implantation of the fecundated 
ovum in the uterus is associated with an increase in the blood- 
supply; the uterus, becoming heavier, sinks in the pelvis; the 
organ develops more in its transverse diameters than in the longi- 
tudinal. Even before the changes in the cervix become at all 
marked, even before the subjective symptoms — ^the nausea and 
vomitjng — and the mammary signs become pronounced, the uterus 
of the nullipara presents the following characteristic alterations as 
regards the body: The shape is that of a flattened sphere; the 
lower uterine segment— that is to say, the portion of the body of 
the uterus just above the vaginal reflexion — ^juts over the cervix. 
On combined abdoraino-vaginal examination the body of the uterus, 
whilst spherical in outline, seems to b© compressible. This com- 
pressibility is especially marked if the internal finger, either in the 
vagina or in the rectum, is applied just above the reflexion of the 
vagina from the cervix. Obviously the determination of this early 
change in the body of the uterus will depend on the ease with which 
it IS possible to make the conjoined examination. It is partictdarly V 
in women who are not especially stout that the sign will ^ 4^ 
tenured with the greatest ease. As pregnancy adTance0~<i^t ii?. 
to say, from the su^h week on — the characteristics which hsfl^^^hew ! 
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noted become intensified, until, at the eighth to the tenth week, 
these changes in the body of the uterus are sufficient, in women of 
lax abdominal walls and in nulliparse, to render the diagnosis of 
pregnancy strongly presumptive. The evidence, it must be remem- 
bered, is not sufficient to justify the physician in giving an opinion 
at all positive; but in his own mind there will remain little doubt 
as to the correctness of the diagnosis, which, if the woman be ex- 
amined after the lapse of a week, will be certified in the event of 
the changes having become intensified, for, if the woman be preg- 
nant, these changes become more marked as gestation progresses, 
until other signs of pregnancy of a more positive nature appear. 

The conditions likely to simulate these changes are so-called 
chronic metritis and uterine fibroid. In neither of these conditions, 
however, is the uterus spherical in shape or compressible, nor does 
the lower uterine segment jut over the cervix with that doughy con- 
sistency which is associated with early gestation. Indeed, at the 
period when this sign is most marked — about the tenth week — 
the coexistence of the other early signs we have dwelt upon forms 
a very strong justification of the diagnosis of pregnancy; certainly 
the weight of evidence will be in favor of such assumption. 

VIII. Abdominal Signs . — At an early period of gestation, 
beginning with about the twelfth week, the linea alba becomes 
darkened, the color deepening as gestation advances, and the change 
being most marked in brunette. About the twelfth week the ab- 
domen itself begins to enlarge, for it is about this time, in women 
with normal pelves, that the uterine tumor reaches the level of the 
pelvic brim. From this time on, abdominal palpation and con- 
joined abdomino-vaginal examination reveal signs of considemble 
value in reaching a diagnosis of pregnancy. ' From the eighth 
tredc on the gravid uterus contracts rhythmically, giving us the 
sign known afbsr Braxton>Hicks, who first called attention to it. 
intermittent uterine contractions may be obtained, in women 
abdondMd by elevating the uterus on the finger in- 
it^ the vicuna; and by grasping and gently rubbing the body 
oi tiMfdugh tke abdominal walls. The uterine tumor will 
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be found to harden and to relax at intervals. Of course, as gesta- 
tion progresses these intermittent uterine contractions become more 
marked^ but their especial diagnostic value is between the eighth 
and the twelfth weeks of pregnancy. About the fourth month, 
when the uterus has risen above the pelvic brim, conjoined manip- 
ulation through the abdominal walls will elicit contractions. The 
only conditions which are likely to simulate these contractions are 
myomata of the uterus, hasmatometra, and a distended bladder. 
The history and the shape of the uterus should suffice to differen- 
tiate the former conditions, and the catheter will eliminate the last. 

Whilst intermittent uterine contractions are not alone suf- 
ficient to justify a diagnosis of pregnancy, the sign must be con- 
sidered a very valuable corroborative one. It is never absent when 
the uterus contains a product of conception, and if it be absent there 
will not be present other presumptive signs of pregnancy. Another 
sign to be secured through the abdomen is hallottement , — the term 
given to the motion imparted to the fcetus when one or the other of 
its extremities are struck, the other portion impacting at the op- 
posite side of the abdominal wall. Ballottement may be either 
direct abdominal or combined abdomino-vaginal. Vaginal bal- 
lottegient is secured to best advantage when the woman stands 
erect; but ordinarily this sign, when needed for diagnosis, can 
be obtained with the woman in the recumbent posture, which should 
always be chosen when feasible, since the innate modesty of the 
woman is thus better protected. 

To obtain vaginal ballottement the woman stands in front of 
the physician, her legs separated slightly, and the physician inserts 
one finger into the vagina, depressing, or rather pushing, the peri- 
neum backward as much as possible, in order to reach as high up 
as is necessary. This intravaginal finger is placed in the anterior 
or the posterior fornix of the vagina and a sharp upward impulse 
18 given, the result of which is, in case the uterus contains a fcetus 
floating in the liquor amnii, that this foetus is displaced upward and 
falls back on the finger. 

‘ To •obtain abdominal ballottement the woman lies on her bed 
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or couch, the abdomen being covered by a sheet. The bladder 
should be empty. The physician determines by palpation a point 
of resistance in the uterine tumor, and gives a sharp impulse here, 
Ids other hand lying flat on the abdomen at the opposite pole. The 
fcetus is thus dislodged in the liquor amnii and the impulse is re- 
ceived on the flat hand. A necessary precaution prior to this ma- 
nipulation is that the hands should be warmed and that the uterus 
should not be manipulated over-much, otherwise the organ will con- 
tract on its contents and ballottement can only be obtained during 
uterine relaxation. 

Ballottement is hardly available before the fourth month, be- 
cause, prior to this date, the foetus is too small and the amount of 
liquor amnii present too slight to allow of motion to a sufficient 
extent. From the fourth month on to the eighth the sign may be 
obtained, but after the eighth month, or earlier in case of very large 
foetus or of deficiency in liquor amnii, the sign is not obtainable, 
because the fcetus is too large to be made to float. As a diagnostic 
factor this sign, however, is chiefly of value between the fourth and 
sixth months of pregnancy, for after this latter date the foetal heart 
may be heard, which alone certifies to the presence of pregnancy. 

It must never be forgotten that the presence of ballottement 
simply certifies to the fact that there is sometliing wliich floats in 
the uterus. This is no proof that a live fcetus exists, and the absence 
of ballottement is no proof that the woman is not pregnant, since, 
as already stated, there are conditions under which the sign cannot 
be obtained, although the woman is pregnant. There are, further, 
certain sources of error which must be borne in mind. A movable 
stone in the bladder may give the impulse to the vaginal finger 
which the foetus does; a pediculated subperitoneal fibroid, or an 
ovarian cystoma, or a wandering kidney may each simulate ballote- 
ment Care in securing the history of the patient, however, which 
will reveal symptoms suggestive of the presence of one or another 
of these conditions and the absence of certain of the symptoms 
peculiitf to the stage of gestation which the woman has supposedly 
attained, ought to prevent error. Fortunately, at the period when 
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ballottemcnt may be secured to best advantage other symptoms of 
pregnancy of far greater weight are present. 

Palpation of the abdomen affords information of considerable 
value toward the diagnosis of pregnancy. The outline of the uterus 
may thus be mapped out; its height above the pelvic briin may 
be estimated; the presence of one or more points of greater resist- 
ance may be determined, leading at times, perhaps, to the suspicion 
of multiple pregnancy; the presence of a complicating tumor in 
addition to the uterine. Such are certain of the factors which care- 
ful palpation may reveal. We would again lay stress on the fact 
that manipulation should be gentle, else, after the fifth month of 
gestation, the uterus, if gravid, will inevitably contract and defeat 
the aim of the manipulation. 

Later on, under the head of ^^Abdominal Palpation,’^ will be 
described the information to be secured in reference to the position 
of the foc'tus in the uterus. 

The most important information obtainable through the ab- 
dominal walls is the foetal heart-sounds, which constitute alone a 
diagnostic sign of pregnancy; indeed, this is the sole sign which 
will enable the physician to certify to the existence of gestation in 
a cou^t of law. Other signs together furnish strong presumptive 
evidence amounting practically to a certainty, but they are one and 
all liable to erroneous interpretation with the exception of the 
sounds of the heart. 

Whilst it has been claimed that the foetal heart-sounds may be 
heard as early as the sixteenth week, and whilst certain observers 
have noted them even as early as the twelfth week, as a rule they 
are not discernible until the twentieth week, and then only under 
exceptionally favorable circumstances, such as very thin abdominal 
walls and close apposition of the uterine parietes to the abdomen. 
From the twenty-fourth week on, these sounds should always b^ 
obtmned in case the foetus is alive, although their absence will not 
certify to foetal death, since, in instances of hydramnios or in cases 
of thick abdominal parietes, the sounds may not be able to pene* 
trate to the ear.. 
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The quality of the heart-sounds has been likened to the tiolfing 
of a watch under a pillow, but the student may best familiarize 
himself with this quality by listening frequently to the heart-beats 
of a newborn child, remembering that the sounds when heard 
through the abdominal walls are necessarily somewhat fainter. 

In listening for the heart-sounds the maternal pulse should 
always be noted coincidently, for thus a possible source of error — 
that of mistaking the communicated sound of the maternal pulse — 
will be avoided. The rapidity of the foetal heart varies exceedingly, 
the average being about 130. This rate differs, however, within 
physiological limits, being dependent in a measure on the condition 
of the woman, and, possibly, also on the active or passive state of the 
child. 

Whilst it has been asserted that there is a difference in the 
foetal heart-beats in the male and the female, the latter being more 
rapid than the former, and whilst repeated attempts have been made 
to predict the sex of the foetus according to the rapidity of the beats, 
the result of such attempts has been faihure as well as success in 
about the same ratio. It is probable that a large female foetus has 
a slower pulse than a small male, and vice versa, although any pre- 
diction as to the sex of the foetus must be considered as guess-worL 
This is as would be expected when it is borne in mind that the pul- 
sations of the foetal heart are intimately dependent on the maternal 
condition, and that, therefore, the rapidity of the beats may vary 
not alone from day to day, but also from hour to hour. 

Auscultation for the determination of the foetal heart-sounds 
may be mediate or immediate through the abdominal walls. The 
attmnpts which have been made to popularize auscultation through 
the vagina have very properly failed, not only because the desired 
information can be secured to better advantage through the ab- 
domen, but also because vaginal auscultation is bound to be repug- 
nant to the woman; and, in the absence of decided advantages, it 
should therefore not be resorted to. 

According to individual ^taste, auscultation may be practiced 
tbl^augh the stethoscope or by direct application of the ear to the 
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abdominal wall. In either event the woman should lie on the hed 
or couch; the abdomen covered by a thin sheet. Absolute quiet of 
the woman and her surroundings is requisite, since, whilst often the 
sounds are very loud, again they may be exceedingly faint. At an 
early stage of gestation the sounds are necessarily to be sought over 
the fundus of the uterus in the midline; later, as the uterus rises 
high above the pelvic brim, the entire anterior wall of the organ 
may be explored. After the sixth month, as a rule, the outline of 
the foetus may be mapped out, and then the area within which the 
sounds should be heard to best advantage is circumscribed according 
to the presentation of the foetus. It has been established that the 
foetal heart occupies a position about equidistant between its cepha- 
lic and pelvic poles, and, therefore, where the pelvic extremity of 
the foetus occupies the lower portion of the uterus the sounds will 
be heard higher up than when the head of the foetus is the lowest 
part of the foetal ovoid. Thus, in breech presentations the foetal 
heart-sounds are heard above the umbilicus, and in vertex presenta- 
tions they are heard below. This statement presupposes a normal 
pelvis, however; for, otherwise, neither presenting pole can engage 
as deeply; and, therefore, the point where the sounds are best ob- 
tainable will vary. 

As will be noted in the proper place, the site of maximum 
intensity of the heart-sounds is of considerable value in the diag- 
nosis of position of the foetus. The hearing of two sounds varying 
in rhythm and at different points of the abdomen, especially if re- 
peated examinations give the same result, is strong presumptive 
evidence of twin gestation. 

As we have noted, the only condition which will simulate .the 
foetal heart-sounds is the maternal arterial beat transmitted through 
the abdominal walls. Counting the pulsations will, as a rule, dear 
the diagnosis unless the woman be suffering from some affection 
associated with rise of temperature, in which case the increa^d 
rapidity of her heart-sounds will, of necessity, render it difficult to 
differentiate. . 

* 

Distinct recognition of the foetal heart-sounds is podtive evi- 
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dence of the presence of pregnancy. Absence of the foetal heart- 
soimds does not negative pregnancy, since the foetus may be dead. 
When, op repeated examination, the foetal heart-sounds are found 
to be growing weaker and altering m frequency, the assumption is 
strong that foetal death is imminent, in which case, if gestation has 
advanc^ far enough to be compatible with extra-uterine existence, 
the induction of premature labor, in the interests of the child, 
might seem desirable. 

Aside from the foetal heart-sounds auscultation reveals other 
sounds which, while not diagnostic of pregnancy, are associates of 
the condition. These sounds are kno^vn as the funic souffle and 
the uterine bruit. The funic souffle is so termed because it is con- 
sidered to emanate from the umbilical cord. It is synchronous with 
the heart-sounds, and occasionally is so loud as to obscure these. 
This sign is not constant; indeed, according to some investigators 
it is heard in only 20 per cent, of the examined cases. Its value, 
therefore, from a diagnostic stand-point, of the existence of ges- 
tation is very slight. The uterine bruit was formerly termed the 
placental murmur, being supposed to originate in the vessels of the 
placenta. Modem investigation, however, has disproved this view, 
since this sound persists in many instances for days after the 
delivery of the placenta. The sound is a blowing one, synchronous' 
with the maternal heart, and varies markedly both in quality and 
in intensity. The sound is apt to be intermittent, disappearing at 
the height of a uterine contraction. The generally-accepted view 
to-day is that the sound is produced in the uterine vessels, and 
proof of this would seem to be the fact that a similar souffle may 
often be detected in connection with uterine myomata of a very 
vascular character. This sound is hardly appreciated through the 
abdominal walls until the fourth month, but it may be detected 
through the vagina at an earlier period. Its value as diagnostic of 
pregnancy is only relative, since, as we have noted, it accompanies 
other conditions. 
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Deteemination of the Period of Gestation. 

Whilst variable within limits, in appearance these signs of 
pregnancy may be conveniently grouped together as characteristic 
of stages of gestation. The evidence on which a diagnosis of preg- 
nancy should be based is rarely positive up to the time when the 
foetal heart may be heard, and yet the concurrence of certain symp- 
toms at a given period will furnish strong presumptive proof of 
pregnancy. 

During the first three months of pregnancy its existence may 
be reasonably predicated by the presence of the following symp- 
toms: Suppression of the menstrual discharge in a woman pre- 
viously regular, associated with nausea or vomiting in the morning, 
should always awaken suspicion. On examination during this 
period we shall find, after the first menstrual period has been 
skipped, bluish discoloration of the urethral bulb, and a uterus 
lower in the pelvis than under normal conditions we should expect 
to firnl it. The cervix usually will present a sensation of softness 
to the touch, and the circular arteries will pulsate markedly. At 
about the sixth week, the body of the uterus will .have assumed a 
spherical shape and the lower uterine segment will project over 
the cervix. On inspection of the breasts, if the woman be a bru- 
nette, the primary areola will be noticed and a few sebaceous fol- 
licles will be prominent. About the eighth week the changes in 
the body of the uterus become more marked and the entire tip of 
the cervix yields, to the touch, that softening in structure which is 
characteristic. At the tenth week the outline of the uterus is dis- 
tinctly spherical, the bogginess of the lower uterine segment and 
its projection over the cervix are very pronounced, the nauisea and 
vomiting are ordinarily not so marked, the mammary rigns are in- 
tensified, and the violet hue of the vagina is deeper. 

These characteristics are not sufficient to justify the physician 
in making a diagnosis of pregnancy, although the presumptum in 
^ ^oman who h|is never borne children is a very strong. one. 
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tile rigpe acted itiay be present as the result of other conditions, 
except, posdlUy, the peculiar configuration of the lower uterine 
segment, although it would be unusual for this group of symptoms 
to coexist in a pronounced degree if the woman were not pregnant. 
From the twelfth to the sixteenth week the nausea and vomiting 
usually disappear, although in some women it remains throughout 
gestation; the mammary signs become more pronounced; the cer- 
vical signs and those of the lower uterine segment are very charac- 
teristic; the uterus rises to the pelvic brim; and the abdomen 
begins to round out. About the sixteenth week, a trifie earlier in 
some women and later in others, the first foetal motion is appreciated 
by the woman; at times, on conjoined abdomino-vaginal examina- 
tion, the intermittent contractions of the uterus may be evoked. 
At the twentieth week, where the pelvic brim is not contracted, 
the uterus may be palpated through the abdominal walls midway 
between the symphysis and the umbilicus; in case the pelvic brim 
is contracted the uterus will be found at a higher level. When 
thus palpated the uterus will have the distinctively spherical shape 
of pregnancy; it will contract rhythmically on manipulation; in 
excessively rare instances the beating of the foetal heart may be 
heard. Usually, vaginal ballottement may be secured. At this 
date, the twentieth week, the physician, as a rule, possesses sufli- 
cient evidence on which to base a diagnosis of pregnancy, but his 
opinion must be guarded, for even yet there are sources of error. 

From the twenty-fourth to the thirty-second week the diag- 
nostic signs become rapidly more pronounced. The uterus reaches 
the level of the umbilicus about the twenty-eighth week, its spher- 
ical outline being very marked; the cervix is softened throughout 
on^half its extent; the passive motions of the foetus are intensified 
and may be evoked by the physician; abdominal ballottement may 
readily be obtain^; the uterine souffle is distinct and the foetal 
herat may ordinarily be heard. 

, . T^^e haire attained, then, the period when the diagnosis of preg- 
.U8tt(^ taay be. certified. Even without the positive evidence 
aSdr^ by the fioEital heart, the signs are distinct enough, if weighed 
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in connection with the past history, to justify a diagnosis of prSg' 
nancy. Of course, the data are not perfect without the foetal heart, 
but it must be borne in mind that the woman may be pregnant 
without the heart-sounds being appreciable, and, further, that the 
foetus may be dead. 

The evidence in our possession simply becomes stronger from 
the thirty-second week on to term, — the fortieth week. In women 
with thin abdominal parietes the parts of the foetus may be palpated, 
and, if the foetus be alive, the movements are such as can be simu- 
lated by nothing else. The motion of gas in the intestines may lead 
the woman astray, but the sensation of motion communicated to 
the palpating hand is unmistakable. On vaginal examination the 
cervix will be found to be gradually becoming merged in the lower 
uterine segment, and the presenting part of the foetus may be felt 
in the anterior fornix of the vagina, except where the placenta is 
implanted below. 

During this period — the thirty-second to the fortieth week — 
the changes in the cervix are very characteristic. The vaginal 
portion softens very rapidly, until, in primiparse, at the end of gesta- 
tion the cervix has become merged entirely in the lower uterine 
segiyenf. 

About the thirty-eighth week the uterus begins to sink gradu- 
ally in the pelvis, attaining, in normal pelves, the height it should 
occupy about the eighth month of pregnancy. This ainlriTig is due 
to the attempt at engagement of the presenting part in the pelvic 
inlet, and normal sinking may be taken as a sign that the inlet is 
not contracted. The respiration of the woman is easier on account 
of the lessened pressure on the diaphragm associated vrith the sink- 
ing, but the oedema of the lower extremities and of the external 
genitals is proportionately increased. These various symptoms are 
chiefly of value as indicating that labor is about to set in, although 
they are all corroborative of the ascertained diagnosis of pregnanoyi 
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Duration op Pregnancy and the Prediction of the 
Probable Date of Labor. 

The average duration of pregnancy in the human female is 
ten lunar months, or forty weeks, or 280 days from the beginning 
of the last menstrual period. This duration, however, varies within 
wide limits, since it is impossible to determine the exact date of 
conception, and since ova are shed not alone after and before a 
menstrual period, but also in the interval between two periods. In 
certain cases gestation seems to be prolonged less than this approxi- 
mate period, and in others far beyond. Under the old French law 
the legitimacy of a child could be disputed which was bom 300 
days after the death of the father; in Austria 240 and 307 days 
are recognized as the early and the late limits of legitimacy; in 
England and in the United States we rightly find no dogmatic 
statement as to legitimacy, the fact of protracted gestation being 
admitted by the law. There are many undoubted instances of pro- 
traction of pregnancy beyond the 320th day after the supposed con- 
ception. 

In predicting the date of probable delivery we are met, at the 
outset, by the difficulty that it is not possible to determine the 
time when fruitful coition occurred. The data which have been 
obtained from a large number of cases where it was ascertained 
with a sufficient degree of certainty that there had been but one 
coitus, at which time conception had necessarily occurred, has en- 
abled us to fix the average period of gestation as being about two 
hundred and eighty days. Even in such instances, however, there 
is a margin of error of a fortnight, because the spermatozoa are 
capable of life to this extent, and even beyond this in the normal 
secretions; and, furthermore, at the time of coitus there may be 
present no ovum ready to be fertilized, even though the woman has 
but just menstruated, or none of the ova shed at this period may 
be fertilized, the spermatozoa awaiting the shedding of later ova. 
We have, hence, ground for error varying between a fortnight and 
a liinar month. These facts go far toward explaining instances of 
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protracted geetation. For similar reasons the date of the last meu^ 
stroal period is open to erroneous interpretation. The woman ma^ 
conceive either just before the period which failed to appear, or. 
just after that which did appear, or in the intermenstrual inteirval. 
Here, again, there is ground for error within from two weeks to a 
lunar month. Quickening does not furnish a reliable guide, for 
the reason that the period when this is first felt varies within the 
limits of a month; and .nen again many women are not conscious 
of the first movements of tb fos.us or are deceived by 'he moti. a 
of gas, for instance, in the intestines., inio the belief that life ’s . 
present, or rather is felt, far earlier than it is at all liKely it could 
be. The height of the uterus above ti.j pelvic brim, although 
fairly constant under normal conditions at different periods of 
pregnancy, is not reliable as a met is of predicting the probable 
date of labor, because this height is subject to considerable varia- 
tion according to the capacity of the pelvic ^.n.a,.the condition of 
the neighboring viscpra, and according to the size of the foetus and 
the amount of liquor amnii present. Still, it offers an approximate 
guide for the estimation of the period which pregnancy has attained 
Thif statement holds true only for the pelvis in -"hich the pelvic 
inlet .i§ of the normal type. In case of the c''»itracted brim the 
uterus as ft enlarges cannot sink to the same degree; so that it will 
be always higher above the brim than under normal conditions. At 
the third month the uterus approaches the brim; at the fourth 
month it is about on a level with the brim; at the fifth month it is 
situated midway between the pelvic symphysfe and the mnbilicus; 
at the sixth month it attains the level of the umbilicus; at the 
seventh month it rests about two fingers’ breadth above the um- 
bilietts; at/ the eighth month it reaches midway above the umbil- 


icus; at the ninth month it reaches the ensiform cartfbge and 
^adpalj^ sinks until at term it occupies the position wMeh it di& 
of the eighth month, 

viewed in outline the abdomen has the shapw 
the plates at given periods of pr^j^naimy. 

: an4 0# course, extreme laxity of the abddmin^ parie^^ 
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or the deposit of a large amount of fat in the walls of the abdomm 
interferes with the usual outiiue appearance. 

Certain obeerrers — ^the late Karl Braun, for instance — ^laid 
considerable stress on the estimated lengtii and weight of the foetus, 
the methods for determining which are given in the portion of this 
work devoted to obstetric amgety; but at best, even here, there 
are elements of error aside from the problematical nature of evi- 
dence as to weight and length of a body which can be measiired only 
after an exceedingly indirect manner. 

Our argument goes to show how much open to error is the 
statement of the probable date of delivery, and, as is noted in “Ob- 
stetric Surgery,” this is very unfortunate when it is desired, for 
one or another reason, to induce premature labor without imperil- 
ing unduly the chances of fcetal viability. A generally accepted 
nile, and one which enables us to approximate the date of delivery 
within from one to two weeks, is the following; Having determined 
the date of the last menstrual period, add seven to fourteen days, 
according to the usual protraction of the menstrual period in the 
given individual, and count forward nine calendar months, or, 
what amounts to the same thing and is more convenient, count back 
three months. We shall thus, in the average case, come within 
a week of the correct time, which will be found to vary between 
275 and 280 days from the last menstrual period. Even under this 
rule there is an element of great uncertainty, for many women have 
an apparent menstrual flow for one or more periods after they have 
conceived. In such cgses the height of the uterus and the ascer- 
tained date of quiakenilig sitill be foupd sot to cdtrespond with the 
date of (qiparettt eoaau^on. 

A. ftqr^ter l4)MDa»ait of error on tse Itttist dWell, although 
the tben^iw irhidb it is based is as ytitr^ proved within the limits 
of acie9Bdjflo^«t|||tetltiide, is the contention that during the fruitful 
life of WQi|^,l||vei is etmetantiy engaged in preparing her sexual 
organs Tbe tnenstnud permd i» looked upon as 
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the ovum in the event of its becoming inseminated. Now, in some 
women the duration of this cycle is less than in others. For in- 
stance, in certain women in every respect healthy the menstrual 
period anticipates the lunar cycle, — that is to say, recurs every 21 
instead of every 28 days, whilst in other women the cycle is uni- 
formly prolonged beyond 28 days. If then labor should occur, as 
has been claimed, at or near what would have been a menstrual 
epoch had the woman not conceived, in many women the duration 
of gestation will be about 270 days, and in others nearer 300 days 
instead of about 280. It is apparent, therefore, that the physician, 
in order to avoid an exceedingly wide margin of error, should not 
rest content with the determination of the menstrual date, as regards 
the last beginning or cessation, but should also question his patient 
as to the ordinary recurrence of the flow, and make due allowance 
for this before giving an opinion. 

A fairly reliable point in regard to impending labor may be 
secured by the determination of the date of sinking of the uterus. 
As we have stated, the uterus sinks into the pelvic brim, under 
normal conditions, about two weeks before labor. At a late date 
of pregnancy, also, the changes in the vaginal portion of the cervix 
give a^airly reliable guide. So long, in primiparae, as this portion 
of the cervix remains unmergcd in the lower uterine segment, labor 
is not likely to occur unless it should do so prematurely. 


Differential Diagnosis of Pregnancy. 

Whilst the diagnosis of pregnancy, under normal conditions, 
may frequently be reasonably predicated even before the absolute 
sigh, the foetal heart-sound, is discernible, often it is an exceedingly 
diMcult matter to attain a positive diagnosis. In neurotic women, 
especially at the time of the menopause, all the rational signs of 
pregnancy may be present, associated with increasing abdominal 
enlargement. These women are either exceedingly anxious to beat 
a child or else they have subjected themselves to the risk of con- 
ception apart from the^ married state. Such women give a clear 
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histoi^ of the early aigns. of pregnancy, — the amenorrhoea, the 
nausea and vomiting, the enlargement of the breasts and of the 
abdomen, the sensation of foetal motion; they are not trying to 
deceive the physician, but are deceiving themselves. ITumerous 
instances are on record where they have made every preparation 
for the impending labor, and many oases are also on record where 
the physician has been himself a party to the deceit. To this con- 
dition the term “pseudocyesis” has been applied, meaning false 
pregnancy. A careful estimation of the symptoms and an equally 
careful local and combined examination should serve to convince 
the physician of the true state of a&irs. If the uterus can be 
grasped bimanually, it will always be found much smaller than 
the supposed date of pregnancy, and it will always lack the peculiar 
shape to which alhision has been made. The cervical alterations 
will never be present, and on auscultation the characteristic soimds 
will never be heard. If the woman is too stout to allow of bimanual 
examination, or if the accumulation of gas in the intestinal tract 
is too great to enable the external hand to properly depress the 
abdominal wall, then at times the symptomatology is marked 
enough to call for anaesthesia to determine the true state of affairs. 

The persistence of an apparent periodical menstrual discharge 
during the early months of pregnancy, and at times throughout 
gestation, is by no means rmcommon, and this will tend to render 
the diagnosis of pregnancy difficult. The question of differential 
diagnosis here may usually be settled by careful local examination. 
A submucous cervical polyp may be at the bottom of the discharge, 
and on its removal the anomalous symptom ceases. Hsemorrhage, 
however, during pregnancy is not so important as casting doubt on 
the existence of the condition as it is a signal of a pathological con- 
dition associated with the pregnancy. Xocsl examination should 
idways be resorted to, since early malignant disease of the cervix 
ihay be the causal factor, or the placenta may be implanted in the 
tbti!er tt^exuie segment, both of which conditions the welfare of the 
t^bmim requires should be detected early. It should be remem- 
bered, that. ^morrhoids or polyp or malignant disease of the 
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rectmn may give rise to hsemorrhages^ and that in an obscure case 
the lower bowel should be examined. The mistakes made by em- 
inent men should serve as a warning never to rest satisfied with a 
superficial examination. 

Long-standing congestion of the pelvic organs may lead to the 
presence of many of the early symptoms of pregnancy. The nausea 
and vomitings the bluish discoloration of the vagina^ the enlarge- 
ment of the uterus, the apparent softening of the cervix, the en- 
largement of the abdomen, the mammary signs, — all these symp- 
toms may exist and yet pregnancy be absent. Here, again, careful 
examination and a proper appreciation of the signs should serve 
to guard against error in diagnosis. The uterus will never be found 
to have the spherical outline which may be determined even at a 
very early stage of gestation in the nullipara, and with less exact- 
itude in the pluripara. The apparent softening of the cervix will, 
on inspection, be found dependent on an erosion of the epithelial 
layer of the cervix, the result of acrid discharge from the uterus; 
the enlargement of the abdomen may be determined as due to the 
constipation which is such a frequent associate of pelvic congestion; 
the sensation of foetal motion will be determined as due to the 
preseiKje of flatus in the intestines. 

Fibroid tumors of the uterus may at times render the diagnosis 
of pregnancy difiicult. This will especially be the case in women 
with a large amoimt of adipose in the abdominal walls. Whenever 
careful bimanual examination is possible, however, the differential 
diagnosis ought not to present difficulties. The cervical signs of 
pregnancy are absent; the uterine outline is not apt to be spherical 
unless the fibroid is symmetrical, and then the consistency of the 
uterus is harder than in pregnancy, and, instead of amenorrhoea, 
the menstrual flow is either natural and regular or else there is a 
history of haemorrhages. The rational signs of pregnancy will 
rarely be present, — ^after a suggestive manner, if at all. tf the 
fibrc^d be aubperitoneal, on careful palpation the tumor wiU bo 
fopnd independent of the uterus or projecting in a nodular fasbiqh 
^rdm it; Oif coufse, the two conditions, fibroid and pregnancy, may 
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co^st, and then the differential diagnosis may be difficult; but 
the after-course of events will, very shortly, on renewed exami- 
nation clew the diagnosis. It is, in particular, fibroids inserted in 
the lower uterine segment which are likely to obscure diagnosis, 
and this for the reason that their presence interferes with careful 
bimanual examination. In these cases the combined abdomino- 
rectal examination will be foimd serviceable, as enabling us to map 
out the outline of the uterus, and perhaps to obtain ballottement. 
When the fibroid is large, occupying perhaps the entire abdominal 
cavity, it will frequently be no simple matter to exclude a com- 
plicating pregnancy. The inability to hear the foetal heart-sounds 
offers the strongest corroborative evidence, however, although it 
must be remembered that, owing to the position of the foetus or of 
the complicating tumor, this sound might not be transmitted to the 
ear. Very seldom, however, will the grouping of symptoms give us 
preponderating evidence of the existence of gestation in its absence, 
when the symptoms of fibroids are marked. 

Large ovarian cysts, filling the abdominal cavity, are hardly 
likely to simulate gestation. The early history of pregnancy will 
be lacking; the enlargement of the abdomen, usually, will have 
been slower; the percussion outline of the tumor will not yield the 
spherical shape of the gravid uterus; the intermittent uterine con- 
tractions will be absent, and it will not be possible to obtain the 
foetal heart-sounds. The facies of the woman, again, is utterly 
different, that which is associated with an ovarian cyst of large size 
being almost pathognomonic of the condition. Of course, preg- 
nancy may coexist with the ovarian cyst, and then the diagnosis 
naay be most difficult. As a rule,' the question to decide will not 
be as to the existence of pregnancy, but rather the coexistence of a 
complicating factor, since the major signs of pregnancy — the ftetal 
heart-sounds and the cervical signs — are apt to predominate. A 
condition which is likely, on the other hand, to simulate ovarian 
e^st, is, hydramnion, where the large amoimt of water present is 
(tpt i^.ob8oure the major signs of pre^ancy, such as the f®tal heart- 
]$utsthen.tho cervical signs are present to influence our 
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co&diision. Small ovarian cysts, impacted in the pelvis, are much 
more likely to obscure the diagnosis. !Not uncommonly the rational 
signs of pregnancy will be present, — the nausea and vomting, the 
amenorrhoea, the enlargement of the breasts, with possibly prom- 
inence of Montgomery’s follicles, — and the dose apposition of the 
cyst to the lower uterine segment will simulate the signs in this 
locality which are characteristic of gestation. . - In such instances, 
if the symptoms are of a nature ui^nt enough to require speedy 
diagnosis, it is advisable to anaesthetize the woman in order to make 
the careful bimanual examination which ought to clear the diag- 
nosis. If a waiting policy is allowable, then, in the course of a 
few weeks, the diagnosis may be reached through the development 
of signs more characteristic of pregnancy. In any event, remem- 
bering that to-day the surgical rule is to remove an ovarian cyst 
before it has attained great size, it will not be wise to temporize 
overlong, but, in view of the safety of anaesthesia, to resort to this 
method of certifying the diagnosis. 

Ascites should not lead to difficulty in differential diagnosis 
except where pregnancy coexists, and then many of the character 
istic signs of gestation may be masked by the enlargement of the 
abdomen due to the presence of fluid. Particularly is this apt to 
be the case where the fluid is encysted, for then we shall not obtain 
the evidence of free fluid in the peritoneal cavity yielded by change 
in position ef the woman, but we may have a tumor similar in out- 
line to that of the gravid uterus. The rational history here, how- 
ever, will not be that of pregnancy, and local examination will 
reveal the absence of the cervical and uterine changes of gestation. 
In a very obscure case, however, it may be necessary to resort to 
anaesthesia in order to reach a diagnosis. 

The condition above all most difficult to differentiate, and yet 
calling for early and accurate diagnosis, is the distinction between 
uterine and extra-uterine gestation. On the differentiation the 
life of the woman may depend, and, fortunately, the infoiinaliqn 
obtained in modem tiines usually enables us to avoid makir^ the 
mistakes in diagnosis of the past. The symptoms , of early eotopils; 
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gestation may be exactly similar to those of normal pregnancy. 
There is the same rational history of amenorrhoea, and of nausea 
and vomiting, coincident with the mammary and the local signs. 
Generally, however, on close questioning, certain points of value 
from the differential stand-point will be evoked. Thus, usually a 
history of precedent disease of the genital system may be obtained, 
associated with a period of relative or of absolute sterility. At the 
eighth week of gestation or thereabouts the woman has irregular 
haemorrhages, at times associated with such sharp, colicky, ab- 
dominal pains as to cause fainting or actual collapse. The haemor- 
rhage is of special significance, since this is inconsistent with 
normal pregnancy. These symptoms should always call for a local 
examination, when, in addition to the enlargement of the uterus 
which accompanies ectopic gestation, a tumor wiU be found in the 
region of the broad ligament, which is, to a greater or a less degree, 
tense and giving evidence of congestion. Such symptomatology 
should always awaken the keen anxiety of the physician. It will 
not follow that uterine pregnancy is absent, but the chances are 
that ectopic pregnancy complicates. The woman should be watched 
and examined daily to determine if the tumor to the side or behind 
the uterus is enlarging. When the hsemorrhages recur the dis- 
’ charge should be examined for the presence of the decidual mem- 
brane which is shed in these cases, but which is rarely seen. If the 
symptoms recur, then the time has come for examination under 
ansesthesia to reach a more exact diagnosis, when, if the inference 
is strong that ectopic and not uterine pregnancy exists, the course 
of treatment outlined in the section dealing with obstetric surgery 
should be followed. If the case be not seen until after rupture into 
the layers of the broad ligament with development of the foetus, 
instead of its death, then the diagnosis is often impossible, notwith- 
standing all our methods. Fortunately, the woman does not run 
the same, immediate risk that she does prior to the twelfth week, 
and expectant tr^tment may be allowable until term. Usually, 
in .^ese instances of broad-ligament gestation advanced beyond 
the fourth month, examination under ansesthesia will enable the 
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physician to differentiate the uterus from the ectopic^gestation sac 
with sufficient degree of certitude to warrant him in examining the 
interior of the uterus for the purpose of proving it empty. Whibt 
the fcetal heart-sounds will be heard, it is questionable if the inter- 
mittent uterine contractions are ever present in the ectopic sac, 
and then the foetus can be palpated much more readily through 
the abdominal walls than is possible in normal pregnancy, except 
in very exceptional instances when the uterine walls are excessively 
thin. 


Management op Gestation. 

Whilst gestation is a physiological process and, in a normal 
woman under normal conditions, ought to progress without entail- 
ing greater strain than the system is prepared to stand, the great 
alterations in the sexual organs and the concomitant strain to 
which every other organ in the body is subjected call for watchful- 
ness on the part of the physician and radical change in many 
respects in the habits of the woman. 

Since the system is subject to extra strain, it follows, at the 
outset, that extra food is requisite in order that the system may bear 
cliis stiiain after a physiological manner. As a rule, the woman 
should be allowed to eat whatever she finds agrees with her, * 
eating as freely as is possible of fresh meats, vegetables, milk 
fruits, and water. Highly-spiced articles of diet are objectionable, 
not on the ground that they are apt to affect the foetus unfavorably, 
which is the popular idea, but because such articles do not, as a 
rule, contain the elements best qualified to nourish the system. 
Where the nausea and the vomiting of early pregnancy are pro- 
nounced, it will often be a very difficult matter to persuade the 
woman to ingest sufficient food to nourish her, and yet this is a 
]^riod of gestation when it is, above all, essential that the system 
should be TTell nourished in order to prepare it for the great strain 
it will be subject to as gestation progresses. Fortimately, we are 
able now to utilize adarge number of predigested articles of diet 
which contain flie essentials for proper systemic nourishment. Iii 
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aggravated cases of nausea we can nourish efficiently for the time 
by utilizing the rectum. Ordinarily* the appetite of the woman 
wjll depend largely on the state of the intestinal canal. The nausea 
and vomiting of early pregnancy should not be considered a pure 
neuroMS, but the fact should be recognized that torpor of the liver 
and the consecutive constipation are responsible for a large share 
of the disturbance. Women are by nature and by force of habit of 
a constipated type, and, when the interference by the growing 
uterus with the lower bowel is superadded, this habit simply be- 
comes intensified. Further, it is surprising what a mass of faecal 
matter the average woman unconsciously carries in her colon, and 
this, too, although she 'will state that her intestinal tract is emptied 
each morning. So it is, but rarely thoroughly. As a rule, it will 
be found advisable to instruct the woman to take a laxative each 
night or every other night on retiring. Enemata, as a routine 
measure, should be avoided, since their constant use can but result 
in aggravating the hemorrhoids which are an associate in many 
instances of late gestation, and because, furthermore, injections 
into the rectum are very apt to irritate the uterus and may induce 
premature labor. 

The hygiene of the skin should receive careful attention. 
Daily baths are not only allowable, but are indicated as one of the 
means for relieving the great strain to which the kidneys are subject 
during gestation. These baths may be taken, contrary to lay 
opinion, up to term. Vaginal injections, if the water be lukewarm 
and not in excessive amount, are not likely to do any damage; 
indeed, are valuable as a means of keeping this canal reasonably 
clean. Where the normal secretions of the vagina are intensified 
during pregnancy, or where there is present a profuse secretion 
from the cervical canal leading to irritation of the external genitals, 
Ihese injections should be ordered, associated 'with some astringent, 
■such as powered alum 1 teaspoonful to the quart of water, and, in 
ag^vated cases, the physician should apply astringents to the 
vagibaa, such as nitote of silver, in the strength of 1 drachm to the 
^ 1 ^ of water. Such a measure will be forced on the physician 
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in the presence of a lencorrhcea of a very acrid nature, otherwise 
the nervous system of the woman will suffer from the constant 
pruritus. Sexual intercourse during gestation must be left to the 
desire of the woman. The only advice the physician can give is in 
regard to moderation. Of course, in instances where abortion or 
premature labor is feared it should be absolutely interdicted. 

The urine of the gravid woman should be examined carefully 
throughout gestation, at intervals of every two weeks at least during 
the later months, and oftener in the event of albumin being de- 
tected. Not alone, however, should albumin be tested for, but also 
urea, and during the later months of pregnancy the amount of 
urine passed in the twenty-four hours should be measured at in- 
tervals. Too great stress is ordinarily laid on albumin, to the 
neglect of the amount of urea. This is one of the means of fore- 
stalling eclampsia, or of determining when to interfere in order 
to save the integrity of the kidneys. 

The clothing of the woman should be warm, and. yet not so 
heavy as to tire her. The abdomen and the breast should not be 
subject to compression. The average corset should be discarded 
and one or another of the modem waists, devised to support these 
regionj and yet not to compress, should be worn instead. It is 
es^ntial that the abdominal walls should have ample space in 
which to expand, that the respiratory functions should not be im- 
peded through interference with the action of the diaphragm, and 
that the nipples should not be compressed by inelastic pressure. 
During the later months of gestation, particularly if there be a 
tendency to pendulous abdomen, the woman will find comfort in 
the application of an abdominal binder pinned from below upward 
so as to support the weight of the uterus. This binder, also, will 
relieve the dysuria from which many women suffer. Daily exercise, 
of the gentler type, should be taken, the guide as to the amount 
being dependent on the sensation of fatigue which the woman 
suffers. It stands to reason that overfatigue should be avoided, and 
yet it will be found very difficult to persuade many women to take 
exercise at all. ..fThis should be insisted upon, and at a time of the 
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da; when the sun is shining, and not after dark, as many women, 
if not expostulated with, will prefer.* In the absence of a special 
symptom contra-indicating, railroad travel may be safely under- 
taken from the third to the seventh and one-half or even eighth 
month, and sea-voyaging is not to be forbidden except in the case 
of women who suffer from nausea. Indeed, many women are im- 
proved in health during gestation by such means of travel. 

It may be laid down as a rule to be rigidly insisted upon, that 
the pelvic capacity of every woman should be gauged at as early a 
date as is possible, not alone to determine whether the woman is 
so built as to be able to bear a child in safety at term, but also to 
find out if there are present in the pelvic canal tumors not appreci- 
able externally and yet of a nature to render delivery at term im- 
possible. This subject of pelvimetry is amply exemplified in the 
portion of this work which deals with obstetric surgery, and we 
insist upon it here because it is, above all, necessary to impress upon 
the student that, without the data obtainable through pelvimetry 
and examination of the abdomen, he knows nothing about his 
patient except that she may be gravid. It is as safe to make a diag- 
nosis of cardiac disease without listening over the arc^a of the heart 
as it is to pretend to care properly for a woman during gestation 
and at term without having made a thorough examination at as 
early a date of pregnancy as is possible. 

The mental condition of the pregnant woman will frequently 
require anxious oversight. Women of an emotional temperament 
are apt to become moody and despondent, brooding over their con- 
dition and fearing all sorts of imtoward consequences. Fresh air 
and exercise and the effect of moral suasion suggest themselves as 
the best remedy for this condition. The physician may do much to 
dispel the woman's anxiety, and it will often be his duty to relieve 
the mind of the woman in regard to the possible effect of the so- 
called maternal impressions on the foetus. However strong the ap- 
parent evidence may be in favor of the view that such impressions 
may affect the foetus unfavorably, there is just ground and stronger 
i^lilnd f6r the belief that such impressions do not affect the foetus. 
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The care of the mammary glands during gestation is of the- 
first importance. The nipples should be kept free from pressure, 
and the breasts, if pendulous, should have due support. The wear- 
ing of a tight compressive corset should be discountenanced. The 
circulation throughout the breasts should be free, and the proper 
kind of support is that which aims at the prevention of local con- 
gestion without the exercise of procure, li^owadays the so-called 
shirt-waists are the proper articles to wear for the giving of support. 
The nipples should be bathed frequently for piirposes of clean- 
liness, but alum, tannin, and the like should not be used, since 
their only efEect is to injure the delicate protecting epithelial layer.. 
Traction on the nipples should not be allowed, since this is apt to 
set up uterine contractions, and it is very questionable if such 
traction will cause nipples to project which are lacking in erectile 
tissue. If the nipples are in a normal condition, after the birth of 
the child they will soon adapt themselves to the demands of lacta- 
tion. It is, above all, necessary to avoid irritating the nipples by 
local applications and by traction, since it is recognized to-day that 
the most common cause of puerperal mastitis is the presence of 
cracks in the. nipples through which elements of infection gain 
access Jo the glands. In case the nipples are depressed and 
altc^ther lacking in erectile tissue an attempt may be made at 
frequent intervals to cause them to project, but these attempts 
should be of a gentle nature and are only allowable because, if 
they should fail, the woman will not be able to nurse her child. 
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PATHOLOGY OP PREGNANCY. 

The pathology of pregnancy includes all morbid conditions of 
the woman or the child which lead to deviations from the normal. 
Certain of these conditions must be looked upon as physiological^ 
since, to a greater or a less degree, they are constant accompani- 
ments of pregnancy. Therefore, the morbid conditions from the 
side of the woman must include: The pathological exacerbations 
of physiological processes and the accidental complications of preg- 
nancy. 

It. is difficult and occasionally impossible to determine where 
physiological action ends and morbid condition begins. This is 
rendered doubly so from the fact, as is dwelt upon elsewhere, that 
we are not dealing with an individual in a condition of nature, so 
to speak, but with one whose physical being has been altered by 
the demands, rational and irrational, of civilization. Much which, 
in a state of nature, was physiological has been altered by civiliza- 
tion into a process which, in many respects, verges on the patho- 
logical. 

We will consider at the outset the exaggerations of physio- 
logical processes which accompany gestation, and next dwell upon 
the accidental complications in pregnancy. 


The pEBNiorous Vomiting of Pbegnanoy. 

Whilst the nausea and the vomiting of pregnancy are physio- 
logical accompaniments, when the condition is exaggerated it is 
tertnejd ‘^pernicious" and is an exceedingly grave complication. 
Portwately it is rarely met with in the aggravated type, and certain 
, : - • ( 81 ) 
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German observers have gone so far as to deny its. occurrence. A 
sufficient number of authenticated instances^ however^ Imve been 
reported, both here and abroad, to prove the grave nature of the 
complication. 

Pernicious vomiting has been observed more frequently 
amongst prhniparse than multiparse. The etiological factor cannot 
always be determined. Frequently reflex nervous action is at the 
bottom of the condition. Again, the cause may depend on morbid 
condition of the cervix, such as cervical metritis, erosions, and 
hypertrophic elongation of the cervix. On the other hand, in- 
stances are on record where none of these factors were at work. 

In general, it may be stated that the pernicious vomiting is 
but an exaggeration of the morning nausea and vomiting, which 
are the rule rather than the exception in pregnancy. At the outset, 
at least a portion of the ingested food is retained at the midday and 
evening meals. The nausea is often associated with violent strain- 
ing; so that the woman eventually complains of considerable ab- 
dominal tenderness. If the condition become aggravated, then 
the nausea persists, even though there is nothing in the stomach. 
Occasionally the condition is complicated by profuse salivation* 
Con8tif>ation is usually of an obstinate type. 

As the affection progresses the woman becomes wasted, feeble, 
and feverish. The pulse becomes accelerated, — an index of weak- 
ness. The vomited matter consists of watery material tinged with 
bile. When the retching is ^vere the material may be tinged with 
blood. The tongue becomes brown and dry and fissured. Emacia- 
tion becomes extreme, and the woman passes into a typhoid con- 
dition. At times there occurs a reverse peristaltic action of the 
intestinal tract, and fsecal vomiting ensues. Even when the woman 
has reached this extreme condition it is not often that the foetus is 
expelled prematurely, and, strange to relate, in certain cases where 
the woman has been tided over to term the child has presented 
very little evidence of lack of nutrition. It has seemed to thrive 
even at the expense of the exhausted mother. 

' Pro^noai^f—Hyperemesis of gestation shoiild always oooasioti 
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anxiety, and the prognosis should always be guarded. Especially 
is this the case where the woman reaches an extreme degree of 
omaciation and has had hectic fever. 

Treatment . — The woman should be placed in bed and kept 
prone, since this position alone frequently ameliorates the nausea 
and the vomiting. Careful alimentation is to be insisted upon. A 
cup of black coffee taken the first thing in the morning allays in 
a measure, at times, the condition. Solid food must be interdicted, 
although the woman will not ask for it and could not retain it if 
administered. Milk and lime-water, one-third of the latter to one 
of the former, should be tested in small quantities at intervals of 
two hours. It should be borne in mind that at times the most 
readily digested foods are not retained and the craving of the 
woman should have respectful attention. 

If all food be rejected it will be necessary to resort to rectal 
alimentation. Inasmuch as it may become necessary to feed by 
the rectum for a protracted interval, great care is necessary from 
the start that the rectum does not become irritated. This may in 
a measure be prevented by washing out the lower bowel frequently 
with cold water. 

Peptonized milk, defibrinated blood, or egg-albumen, 4 ounces 
every three or four hours, may be utilized. The rectum is apt to 
retain its tolerance longer if a few drops of the tincture of opium 
bo added to alternate enemata, and absorption of the food is more 
rapid if it be acidulated with dilute hydrochloric acid. It is to be 
borne in mind that all mucous surfaces absorb saline solutions 
very freely. Hot black coffee makes an excellent stimulant enema, 
and this may be added to advantage to the peptonized milk. 

The rectum and the stomach should not be both utilized at 
the same time. Either one or the other should be given absolute 
rest; Lavage of the stomach should always be tested* The stomach- 
tube is inserted and about every six hours the organ is thoroughly 
Bushed with a 2-per-cent, boric-acid solution. 

■ ' It is needless, to dwell upon the many drugs which have been 
^cduamwided. Scores hare had their advocates. There exists 
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abeolutely no specific. The drug which apparently assists one 
woman proves a lamentable failure in another. Oxalate of cerium 
has a very wide reputation. It may be tested in 6-grain doses fre- 
quently repeated, on the ground that if it does no good it will not 
do harm. Cocaine, in 4-per-cent solution, administered 10 drops 
every three hours, may be tested for a few doses; but its effect 
will be found to be but tran^tory and it may possibly intensify 
the nervous condition in which, of necessity, the woman is. In- 
gluvin, administered in 20-grain doses every six hours, at times 
affords relief. Small doses of creasote, a few drops of tincture of 
iodine well diluted, Fowler’s solution in ‘/j-drop doses every hour 
fi>r six doses, drop doses of ipecac frequently repeated, — such are 
ceortain of the remedial agents which have been tested and which 
result in failure only too frequently. To quiet the restlessness of 
the woman in extreme cases it may be requisite to administer hypo- 
dermic injections of morphia; but this should be avoided as long 
as 'possible, since we must aim at keeping the intestinal tract in 
order. 

The best results are probably yielded by washing out the 
stomach and by rectal feeding. It must be remembered that local 
conditions may be at the bottom of the hyperemesis. Any abnor- 
mality of the pelvic organs should be looked for and rectified if 
possible. 

Kemembering that normally the uterus is anteflexed and 
slightly anteverted, and that a degree of retroversion is not in- 
compatible with the normal progress of gestation, the physician 
f^uld simply look for exaggeration of these positions. In case 
retroflexion exists an attempt should be made to lift the uterus 
forward. In mild cases the woman should be placed in the left . 
semiprone position, the fingeip are inserted behind the organ, and 
{uessuze, directed forward and upward, may succeed in rectifying 
t^e displacement. If the organ is impacted behind the hollow 
of the sacrum, then a Sims speculum is inserted, a tenaculum .,^ 
l^o(flc»d mtc'the anteittMi cervical lip, the uterus is drawn downvi^ 
and theiv iiiMiy-^possibly be pushed, forward as. the cervix is canial ' 
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backward. Fortunately women with marked retroflexion rarely 
conceive. The manipulations should be gentle, of course, else the 
woman may be caused to miscarry. After reposition, a pessary of 
the Albert-Smith type, with large posterior bar, should be inserted 
to maintain the uterus in position. 

In case of marked anterior displacement posture is suflicient. 
In case the cervix is eroded it should be painted with a solution of 
nitrate of silver, 30 grains to the ounce, and next dusted with boric 
acid. 

Dilatation of the cervical canal has frequently proved of 
benefit. Antesthesia is not requisite; indeed, the administration 
of either ether or chloroform will simply intensify the vomiting. 
Painting the cervix with a 10-per-cent, solution of cocaine may, 
in a measure, allay the pain, which at best is slight. The steel- 
branched dilators, figured in ^‘Obstetric Surgery,’^ should be 
selected for dilatation. The vaginal canal should first be irrigated 
with bichloride solution 1 to 5000, and the hands and the instru- 
ments should be sterile. The dilator is inserted to the level of the 
internal os, the organ being steadied by a tenaculum inserted into 
the anterior lip. The process of dilatation is slow and gradual. In 
aggravated cases the internal os must be dilated as well. This 
procedure may induce abortion, but we are only anticipating what 
may be forced upon us. Very exceptionally, however, if the dila- 
tation be carefully performed, will the xiterus throw out the ovum. 

It is never justifiable, to allow the woman to reach an extreme 
degree of emaciation. As a rule, active interference ♦has been 
deferred too long. After the measures we have stated have been 
tested and yet the woman’s condition becomes progressively worse, 
the time for active interference has arrived. It has been proven 
that, even in the face of the most desperate exhaustion, emptying 
of the uterus may avert a fatal termination. 

Gonnsel should always be obtained before resorting to the 
ii^tiction of abortion. The -operative measures are described in 
^*Otetej;ric Surgery.’^ 

" ^ Aside fVoin this pernicious vomiting of pregnancy there arh 
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certain disturbances of function associated mtb pregnancy wbicb 
call for consideration. Salivation to an extreme degree is a rarity; 
still, instances have been recorded where the woman has, in con- 
sequence, been reduced to an extreme condition and where it has 
been necessary to interrupt gestation. This salivation is simply 
a reflex sympathetic phenomenon of pre|;nancy, and within limits 
need give rise to no anxiety. The best remedy for the mildur 
instances is belladonna or its alkaloid, atropia, pushed to the physio- 
logical extent. 

The serous diarrhoea from which certain women suffer may 
be the result of pressure of the growing uterus on the intestines, 
and it will often be cured by the thorough evacuation of the in- 
testinal canal by a laxative and high enema. The latter should be 
administered with care, lest the uterus be irritated and throw off 
the ovum. 

Many women suffer from neuralgias, especially facial and 
sciatic. Often full doses of arsenic will grant, relief, or the anti- 
periodics, — quinine and Warburg’s tincture. Toothache will usu- 
ally be dependent on caries of one or more teeth, when the phy- 
sician need not fear to counsel extraction. The risk of abortion 
being induced is to be dreaded less than the nervous strain the 
woman will be othenvise subject to. 

In the latter months of pregnancy the woman will frequently 
suffer from cramps in the thighs and the legs. Massage of the 
extremities, by equalizing the circulation, will relieve these tem- 
porarily. • 


Casdiac Disease Complioatuio Pbeoean'ot. 

When a woman with organic disease of the heart becomes 
pregnant she should always give her physician great concern. 
When we remember that, normally, the heart bears additional 
strain during pregnancy, it is easy to understand why the organ, 
alpea^ crijppled, may be unable to perform its functions. Fort*- 
jhnately, as a rtfll, hypertrophy of the organ compensates the lesion. 
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This certainlj holds true in instances where the cardiac lesion is 
not of an aggravated type. 

Acute endocarditis not infrequently proves fatal through its 
tendency to become ulcerative. Women suffering from chronic 
endocarditis are rarely able to withstand the strain of gestation, 
since, as a rule, compensatory hypertrophy has already taken place, 
the woman being fairly comfortable until the greater hypertrophy 
is demanded by the occurrence of pregnancy. The heart is unable 
to stand the increased arterial tension which is associated with preg- 
nancy, and not infrequently, althoiigh the woman passes through 
gestation, a fatal issue occurs during or immediately after labor. 
There exists inability on the part of the heart to accommodate itself 
to the sudden variations in the vascular tension during labor. 

The reason why acute endocarditis complicating pregnancy 
is so prone to assume the ulcerative type cannot be stated. The 
impaired nutrition which is so frequently associated with preg- 
nancy, together with the extra work the heart is called upon to 
perform, may co-operate to produce this result. 

In case of chronic endocarditis the symptoms will depend on 
the site of the lesion and upon the extent of the injury to the 
valves. In case of aortic stenosis and insufficiency the symptoms 
often become marked during the early months. The woman will 
suffer from dyspnoea, a hard, dry cor^h, and occasionally she will 
have hsemorrhages from the lungs, stomach, gums, and nose. 
Where the cardiac lesion is not of an aggravated type the woman 
may go to term, and during labor these symptoms will manifest 
themselves or become greatly exaggerated. Syncope and cardiac 
paralysis may ensue. 

Where the mitral valve is injured, if the lesion is slight and 
compensatory hypertrophy is complete, the woman may not mani- 
fest any cardiac symptoms unless an acute exacerbation occurs. 
Pregnant women suffering from cardiac disease are peculiarly liable 
to firesh attacks of endocarditis, on exposure to cold, for instance, 
or on unusual exertion. Compensatory hypertrophy may be suffi- 
dOnt to enable the woman to bear the extra strain of pregnancy 
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during the early months; but often, without special warning, the 
woman may develop pulmonary oedema of a type rapidly fatal. 

The effect on the foetus in these aggravated instances is that 
it often dies, in utero, or, if delivered alive, it is weak and succumbs 
at an early day. 

Whilst not a contra-indication to marriage, cardiac disease is 
certainly badly affected in each succeeding pregnancy. In an early 
stage of the disease the' woman may pass through her pregnancy 
and her labor without any untoward symptom. Each recurring 
pregnancy, however, aggravates the lesion; so that as soon as hyper- 
trophy seems to fail or secondary dilatation takes place it is danger- 
ous for the woman to conceive again. 

* In any event the physician will do well to give a guarded prog- 
nosis. Of course, where there exists disease of the heart secondary 
to disease of the kidneys his prognosis must be all the more guarded. 
Aside from pulmonary oedema, the complication to be feared in 
advanced cases of cardiac disease is embolism, and this possibility 
obviously always renders the prognosis more grave. 

Treatment. — Since, where the cardiac lesion is aggravated, 
the infant rarely survives even though the woman be carried to 
term, ^e are not justified in jeopardizing the maternal life in order 
to give the child a very problematical chance of living. The broad 
rule may therefore be laid down that, where compensation does 
not exist or where secondary hypertrophy has set in, nothing will 
be gained by endeavoring to tide the woman to term. K^cinal 
treatment of the cardiac lesion will not vary from that which holds 
irrespective of gestation, except that earlier resort to the cardiac 
strengtheners 'will be needed. When, notwithstanding, the symp- 
toms become intensified, — ^in particular the dyspnoea, — ^then, no 
matter 'what the period of gestation, the safe rule, after due oou' 
sultation, is to empty the uterus, and this after as rapid a Sishioh 
as is conristent with the integrity of the maternal soft parts, abso- 
lutely no account being takeb of the child. , 

; If the wonian reich term and is taken in labor the same rule 
hoIfi8,-~T-which fil to empty the uterus just as soon as this is feasibli 
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without inflicting unnecessary lesion on the maternal soft parts. 
The woman must be counseled against making any unnecessary 
effort. As soon as the cervix is dilatable or dilated, if the con- 
ditions for version (see “Obstetric Surgery”) are present, this opera- 
tion should be elected; if not, then the forceps should be applied. 

Anaesthesia is requisite, and the physician should not hesitate, 
on account of the presence of the cardiac lesion, to resort to it. 
There is a choice in the anaesthetic. Ether should be avoided where 
kidney disease Complicates, and also since it tends to provoke pul- 
monary oedema. In general, chloroform should be selected and be 
administered most carefully, since danger of cardiac syncope is 
imminent. 

After delivery the physician should remain by his patient 
for a number of hours, since, frequently, everything has passed 
smoothly and of a sudden the woman dies. The attendance of the 
physician may not avail much, but he wll receive the credit for 
having been in watchful attendance. 

Strychnia hypodermically, ^/,g grain repeated every two 
hours, will assist the heart in mthstanding strain. Inhalations of 
oxygen will relieve the dyspnoea. Hypodermic stimulants — cam- 
phor, musk, digitalis, and the like — shorild always be in readiness 
to be used pro re nata, but spurring a weakened organ by drugs 
must be avoided. 

If the woman die before delivery has become effected, the 
physician’s duty is to perform the Cte^rean section, although this 
will rarely avail to save the child. Since relief from the strain of 
labor often adds to the life-limit of the woman, in cases where she 
reaches term and the cervical canal is soft and dilatable we question 
if, at times, it be not justifiable to anaesthetize the woman, perform 
manual dilatation, and deliver by version. This procedure com- 
mends itsdf in particular because, under the given conditions, it 
spares the woman many hours of strain which her weakened heart 
datutot stand as wbll fS it may the necessary anaesthesia. The actual 
Odnditimi. beiiig critical, it must be met by emergency measures, 
en^t of tiie cardiac being secondary to a kidney lesion it 
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may be necessary to elect the rapid delivery in ol-der to avoid im- 
pending eclampsia. 

There is probably no complication of pregnancy where it is 
less possible to lay down fixed rules for guidance. Each case con- 
stitutes an entity which must be treated according to the emergency 
nature of the symptoms. It must never be forgotten, however, that 
frequently the storm does not break until after delivery, and that 
therefore it is wisdom not to allow the labor to be protracted, which 
simply means extra exhaustion. Since it is of the utmost impor- 
tance to conserve the vital forces as far as is possible, the physician 
should be prepared to tampon the uterus with sterile gauze in case 
of inertia after the completion of the third stage of labor, in order 
to spare the woman the loss of blood, which she cannot stand. 


Diseases of the Kidxey Complicating Pregnancy. 

Although the literature relating to disease of the kidney com- 
plicating pregnancy is enormous, it must be admitted that a satis- 
factory explanation of the clinical facts has not been offered. It 
is not the purpose of the author to attempt a resume of the many 
theoric® advanced. The aim is to offer the student the data which 
justify a line of treatment which is in accord with the prepon- 
derating modem, belief, frankly admitting that researches in the 
future may lead to modification of the statements in many respects. 

At least two etiological factors appear to offer the best expla- 
nation of the renal complications of pregnancy; (1) the alteration 
of the blood associated with gestation; (2) the mechanical inter- 
ference with the venous circulation through the abdominal and 
the pelvic viscera. 

The blood of the pregnant woman is usually more watery 
than under normal conditions. It contains a greater proportion of 
the white corpuscles and a proportionate diminution in the red# 
This being the case, it seems plausible to assume that, as in other 
conditions associated with impoverishment of the bloody renal 
/lesioxi may occtli, with the excretion of albumin. We thus find a 
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possible explanation for the occurrence of the albuminuria of 
gestation. 

The other factor noted — ^the mechanical interference with the 
venous circulation — ^haa many warm advocates, and yet a number 
of valid objections offer. Ovarian tumors much larger than the 
full-term uterus or fibroid tumors may cause as much pressure and 
consequent interference with the venous circulation; and yet these 
tumors do not, as a rule, lead to the renal lesion. When, however, 
we remember the intimate relationship between the circulation of 
the pelvic organs and that of the kidney, and also that this blood 
from the pelvis is all returned into the general circulation through 
the renal veins, then it appears allowable to lay considerable stress 
on the pressure theory as a cause of the renal lesion. It is a well- 
known fact that no tumor, be it ovarian or fibroid, malignant or 
benign, causes such development of the pelvic vessels as is asso- 
ciated with pregnancy. Hence it cannot be the mere pressure of 
the gravid uterus; but we must look farther for a cause of the 
renal lesions, and we may find it in the mechanical obstruction 
offered to the return of the blood through the renal veins. Further, 
the position of the renal veins protects them from direct pressure 
exerted by the gravid uterus. The lower part of the uterus being 
within the pelvic cavity and the promontory of the sacrum pre- 
venting backward pressure, the renal veins cannot be compressed, 
lying, as they do, in front of the second lumbar vertebra. Further 
still, after the gravid uterus has risen above the brim it presses 
forward against the anterior abdominal wall. 

The renal complications of pregnancy may originate with this 
condition or they may be dependent upon previous attacks of 
nephritis, which are exacerbated on the supervention of ges- 
tation. The acute nephritis of pregnancy frequently attacks women 
who have never suffered from renal lesion. It ordinarily mani- 
f^ts itself without any marked disturbance of the general health 
and without any febrile reaction. Often the first symptom noted 
h mdema, and this is not limited to the feet, which frequently is 
normal pregnancy, but extends not alone to the 
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lower extremities^ but also to the eyes and the hands. On examina- 
tion of the urine albumin may be detected, sometimes only a trace, 
and, on microscopical examination, casts may or may not be found. 

Again, oedema may not be present, and, unless it is the routine 
practice of the physician to examine the urine of his patients at 
regular intervals for urea as well as albumin, the renal condition 
may not be recognized at all. The woman may then be delivered 
without complication, or during labor or afterward eclampsia may 
ensue. 

Frequently it is a difficult matter to diagnosticate this nephritis 
complicating pregnancy from a chronic parenchymatous nephritis. 
In the latter the specific gravity of the urine is not apt to be so 
high nor is the amount of albumin apt to be so great. Again, the 
number of casts is apt to be greater in parenchymatous nephritis. 

In chronic interstitial nephritis albumin may never be found 
in the urine unless very frequent examinations are made, and even 
then the amount may be very slight. Indeed, high tension of the 
pulse, lessened amount of urine, diminution in the amount of urea, 
oedema, headache, and visual disturbance are more important from 
a diagnostic stand-point than the presence of albumin. 

A 'further class of cases is furnished by women who are the 
victims of nephritis and become pregnant. Here all the former 
symptoms become exacerbated. The albumin increases in amount 
and the casts in number. Such women rarely progress to full tema, 
the foetus often dying in utero, the result being dependent, ac- 
cording to many, on changes in the placental structure. 

It has been noted that eclampsia is far less frequent among 
women affected with chronic Bright’s disease than among those 
who develop acute nephritis during pregnancy. This nlay, in part, 
be due to the fact that the former class of women are ve^ apt to 
abort at an early stage of gestation. 

Clinical History . — We have noted that renal complications 

physician is less likely to be taken by surprise who systemiitioally ; 


may exist during pregnancy without the supervention of any speda! 
isymptoms. Such, hoVever, is the exception. At any rate, that 
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oxaminee the urine of has patients at stated intervals during preg- 
nancy and who is watchful for the symptonas which are self-sug- 
gestive of kidney-lesion. 

The urine of women suffering from chronic nephritis is usu- 
ally marktedly lessened in amount through concentration, and is 
high-colored. This applies, in particular, to instances of chronic 
parenchymatous nephritis. Headache and visual disturbances are 
frequent. CEdema may be very extensive. On exertion the woman 
is apt to complain of shortness of breath. High tension of the 
pulse is a fairly constant symptom. In case these symptoms in- 
crease as pregnancy advances, then, before labor, or during or 
afterward, eclampsia may develop. 

Eclampsia occurs once in from five to six himdred pregnancies, 
unless the woman develops an acute nephritis during pregnancy, 
when the proportion rises to about 25 per cent. In this latter class 
of cases the maternal mortality ranges about 30 per cent, and the 
foetal about 50 per cent. 

In the vast majority of eases there are certain premonitory 
symptoms of eclampsia. Exceptionally, however, — and this point 
is to be remembered,— eclampsia occurs without previous evidence 
of kidney-lesion or premonitory symptom. The marked premoni- 
tory symptoms are: Headache; oedema of the feet, extremities, face, 
and external genitals; imperfect vision (spots before the eyes; at 
times, transient inability to see at all); dyspnoea; -high-tension pulse. 

The characteristic symptoms of eclampsia can scarcely be mis- 
taken for any other condition. During the first few attacks the 
woman may simply pronate and supinate the forearms, closing the 
fipgers upon the thumbs. Soon, however, the wide-open eyes 
become fixed in a vacant stare, the pupils being contracted, and 
this is ftdlowed by the rapid opening and closing of the lids and the 
Tiding of the eyeballs from side to side. The muscles of the face 
pariake in the convulsive action, the mouth being drawn to one 
si^, pmi^ap^ the head being tossed from one ride to the other with 
jmsaat Th6 lower extremities are also in motion, the legs 

-ira^^y flexed and extended. 
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During the seizure the heart’s action becomes irregular^ the 
vessels of the neck are prominent^ and the face has a cyanotic hue. 
Respiration is impeded and becomes stertorous. As the seizure 
passes off the face resumes its natural color^ the heart’s action be- 
comes regular^ and the breathing quiet. As a rule^ the seizures 
do not last more than about thirty seconds^ and in the intervals 
the woman may be aroused, except the attacks recur with great 
frequency. 

When the convulsions are tonic in character the head and the 
mouth are drawn to one side, the eyes are fixed, and opisthotonos 
may occur. The heart’s action is very irregular and respiration 
may be suspended. This tetanic spasm is also of short duration, — 
about thirty seconds; but such violent interference with the heart’s 
action, if repeated, must eventually result in cessation and death. 
As regards the number of seizures, they are variable, as many as 
seventy-five to one hundred in twenty-four hours having been 
noted. After delivery, in favorable cases, the convulsive seizures 
become less frequent, or cease at once. Occasionally, however, the 
attack does not manifest itself until some time after the birth of 
the foetus. 

, Fiftm this analysis of the symptomatology of eclampsia we 
feel justified in accepting the view that, whatever the prime etio- 
logical factor, a secondary factor is urcemia, or, rather, urinoemia. 
Either the excretion of urea is interfered with or else there is in- 
creased production over elimination. This fact would seem to be 
certified by the results secured through resort to treatment the aim 
of which is to favor the elimination of the urine in full amount. 
Whether the urea acts as a poison after decomposition in the blood 
or not is uncertain and, as yet, theoretical. Sufficient the recog- 
nition of the fact that, in a large proportion of cases, if not in all, 
we are dealing, in part, with the effects of a poison on the highei^ 
cerebral centres and on the spinal centres. In short, the preferable 
descriptive term to use for this condition is toxaemia. The poison-:^ 
whatever it be — ^is unquestionably of a mixed character. Whilst 
urea and its deril^atives play a part, these are not the sole factors^ 
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Prognosis . — ^The prognosis of eclampsia is always grave, 
although of late years this has been very much modified through 
resort to measures of a less temporizing nature in the presence of 
the preliminary renal evidence which usually forebodes the occur- 
rence of the seizure. 

Treatment . — ^Seeing that renal lesions may and very fre- 
quently do affect pregnancy in an unfavorable manner, it is es- 
pecially incumbent on the physician to examine the urine of his 
patients at intervals in order to detect the supervention or the pres- 
ence of nephritis. When only traces of albumin are detected or 
when symptoms suggestive of impending toxeemia have not mani- 
fested themselves, much may be accomplished by dietetic measures. 
The woman should be restricted to a non-nitrogenous diet. MilTc 
is by far the best food for the woman suffering from the acquired 
or existing lesion of the kidney, whether it be only functional or 
organic. The consensus of opinion is that meat should be absolutely 
forbidden as well as alcoholic beverages. Articles of diet contain- 
ing m\ich starch, such as bread and potatoes, should be partaken 
of in moderation. Since anaemia is an accompaniment of lesion of 
the kidney, and since, when absent, the tendency is toward it, iron 
in an easily assimilated form, such as the peptonate, should be 
given in full doses. This is a precaution which should never be 
neglected in instances where it is necessary to keep the woman 
for a prolonged period on an absolute milk diet. 

The woman must be protected from the possibility of taking 
cold as far as may be. She should be told to wear flannel, and 
this will also tend to keep the skin moist, such diaphoresis assisting 
and relieving the kidneys. The sweat-glands eliminate the urea, 
or, rather, the carbonate of ammonia into which it is altered. An 
abundance of water shoxdd be drunk in order to flush the kidneys, 
so to speak. Frequent hot baths are valuable adjuvants as ex- 
citing the sudoriferous glands to action, and, in case symptoms of 
impending toxssmia manifest themselves, then the hot pack should 
be administered;, associated with high rectal irrigation, the tem- 
petfeture ef the ^ter being about IIS® F. 
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Another channel through which the urea and its product may 
be eliminated is the intestinal canal. Therefore the bowels should 
be kept free by the administration of laxatives. 

In instances where there is high tension of the pulse glonoin 
should be ordered in full doses, — ^that is to say, grain should 
be administered every three hours imtil the tension abates, and 
then the drug should be given at greater intervals pro re nala. 
By attention to these measures it may frequently be possible to 
carry the woman to term and to deliver without the supervention 
of eclampsia. It must be remembered, however, that tliis untoward 
complication may set in even when the ^^sky is most serene, and 
therefore the greatest watchfulness is called for until the woman 
has been delivei*ed. 

In instances where, notwithstanding these dietetic and hy- 
jgienic measures, the albumin increases in amount or the urea di- 
minishes, and the other symptoms — ^headache and oedema — become 
intensified instead of lessening, the time for dallying has ceased 
and it becomes the duty of the physician, after due consultation, 
to take steps for the emptying of the uterus after the manner de- 
scribed ill the section of ^^Obstetric Surgery.” As stated in that 
portion of this work, we should not wait until the symptomatology 
has become extreme. If we do, even though we save the patient’s 
life, — and this will rarely be possible,— it will be with greatly ag- 
gravated disease of the kidneys and possibly with impairment of 
vision or hemiplegia or paraplegia. 

When eclampsia develops suddenly, with or without the pre- 
monitory history we have dwelt upon, then time is not to be lost; 
The uterus must be emptied by as rapid a measure as is consistent 
with the integrity of the woman’s genital tract. We cannot hope 
by delay to save the child, and each recurring convulsion simply 
makes matters worse for the woman. 

Whilst awaiting the action of the method selected for empty^ 
ing the uterus much may be accomplished by resort to measures 
which tend to lesseh^arterial tension. Yraesection, in 

indicated wl&ere the pulse is full and bounding. As nmch «ui 
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ten to sixteen ounces should be allowed to flow, according to the 
effect on the pulse. The tension may further be relieved by the 
hypodemnc injection of glonoin, using grain at a dose and 
Yetting hourly if required. This drug may be used more freely 
than is generally recognized, and with positive good effect with- 
out danger. Inhalations of chloroform to the extent of .surgical 
narcosis form the most reliable of all methods for controlling the 
eclamptic seizures. Where venesection and glonoin are contra- 
indicated by the absence of the full pulse of tension, morphia hypo- 
dermically in full dose will tend to quiet the woman. Chloral- 
hydrate, in doses of 40 grains by the rectum, will have the same 
effect, and bromide of soda in the like dose may be added to the 
enema. 

These measures are of value in keeping the woman quiet and 
in sparing her nerve-force whilst the measures are being taken 
for the emplying of the uterus. As is noted under the subject of 
“The Induction of Premature Labor” (“Obstetric Surgery”), the 
ordinary measures for the emptying of the uterus in the face of a 
complication which cannot be termed one of emergency are too 
slow in the presence of eclampsia. The elective accouchement, 
the so-called accoucJiemeni force, here flnds its sphere. If need 
be, the “Duhrssen” incision of the cervix may be resorted to. 


Diabetes CoMFuoATiito Pbeonaecy. 

In studying this subject we must carefully differentiate gly- 
cosuria ocourrmg as a functional derangement and that which is 
characterized by the constant and, it may be, increasing presence 
of su^ur in tiie urine. During pregnancy, even as is true aside 
from the condition, sugar is frequently found in the urine, espe- 
dally after eating, but is of a transitory nature and need occasion 
no anxiety, even as it gives rise to no symptom. It is diabetes 
proper with whicbt we are concerned^ and this may exist before the 
SUj^Or^rehiion of pregnant^ or may develop during its course. As 
4 unless the condition has existed before the occurrence of 
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pregnancy, the glycosuria will rarely be diagnosticated until the 
later months, for, if the characteristic symptoms are not prominent, 
the physician will not examine the urine for sugar. 

The complication must be considered a rare one, unless we 
assume, as is plausible, that it is often overlooked, for very few 
cases have been recorded. 

The occurrence of glycosuria after delivery and during lac- 
tation, however, is quite common, and this fact has led to the 
impression that there exists a causal relationship between the func- 
tion of the mammary glands and the development of diabetes. 
Certainly, what is termed physiological, or functional, glycosuria 
is quite common during lactation. 

Diabetes proper, when associated with pregnancy, is apt to 
be of a malignant type, so much so that certain observers claim 
that the diabetic woman should be counseled against marriage, 
— a view which we share. The symptomatology of diabetes does 
not differ from that aside from pregnancy except that the proper 
symptoms of the latter condition are intensified. The gastric symp- 
toms are increased and the urinary excretion is of greater amount 
than is the case in diabetes unassociated with pregnancy. Saliva- 
tion it an exaggerated degree is apt to be present. 

Where a fatal issue has occurred in the few recorded cases, 
this has been due to coma. The question, therefore, arises: Are 
we justified in allowing a diabetic woman to go to term? The 
answer to this question must as yet remain an open one. Much 
will depend on the condition of the woman. If by means of the 
recognized dietetic measures the amount of sugar in the urine can 
be held in check, and if the woman do not offer other untoward 
symptoms of constitutional iailing, such as increasing emaciation, 
cephalalgia, tendency to sleep, then under the most careful oveis 
sight she may be allowed to go to term. But if the reverse hold 
tnie, then nothing is to be gained by temporizing. The woman 
may at any time during the progress of gestation pass into coma; 
even if she reach terin the disease has simply been aggravated^ 
aifd it is questi4C>nable if her child will survive; during laetatio^. 
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if tHs be attempted, the disease will simply become aggravated. 
It is wise conservatism, therefore, in any case where the progress 
of the affection is toward the worse, to induce abortion after due 
consultation. 

Such statistical data as are at our disposal prove the wisdom 
of this advice. Of the twenty-four cases of which we can find 
record there were six maternal deaths from coma. These deaths 
occurred in all but one case before term. 

If the emptying of the uterus be determined upon, then a 
rapid method should be selected, since the woman will not bear pro- 
tracted strain. 

Disflaoemshts or the PBasoHAHT Utebus. 

In the early months of pregnancy the customary anteversion 
and flexion of the uterus become somewhat exaggerated; but this 
never produces any symptom aside from the dysuria or the fre- 
quent micturation, which is dependent on the sinking of the heavy 
organ and on consequent traction on the neck of the bladder. In 
women of lax muscular development and in those on whom ab- 
dominal section has been performed the uterus may meet with in- 
snfificient support from the anterior abdominal wall and fall for- 
ward, constituting what is known as pendulous abdomen. This 
falling forward of the uterus is found in particular in multiparse, 
especially those who have borne children in rapid succession. The 
symptoms associated with pendulous abdomen may become very 
marked and labor may be interfered with. The application of a 
suitable abdominal binder is indicated for the rectification of the 
malposition. 

The condition is especially aggravated when there exists also 
a ventral hernia. In this complication, as a rule, the developing 
uterus pushes the intestines upward^ and risk of incarceration 
hlM!^ exists. Where, however, the. hernia is adherent, then, at 
tea^ time, symptoms of strangulation may offer. If we have reason 
.th feat oecurrohce, then, after due consultation, it will be wise 
. to; thSiCOUrse of giwtation. Should the strangulation occur 
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suddenly, then operation on the hernia is indicated, and this may 
or may not interfere with the progress of the pregnanoy. Since, 
however, the development of the uterus will cause the site of the 
abdominal union, after operation, to yield and result in recurrence 
of the hernia, the welfare of the woman demands here, as well, 
evacuation of the uterus. (Plate III, A.) 

Owing to the fact that endometritis is an associate of retro- 
version, pregnancy rarely occurs, or, if it does, gestation is inter- 
rupted spontaneously, since the diseased endometrium offers an 
unsuitable soil for the development of the ovum. If pregnancy 
should occur, however, and early abortion not ensue, then, if there 
be no i>osterior adh^ions, either the uterus rises above the pelvic 
brim or else retroflexion occurs, and the fundus may become in- 
carcerated below the promontory of the sacrum. 

If the uterus does not spontaneoudy rise above the brim, then 
symptoms of incarceration ensue. The symptoms will at the out- 
set be more marked from the side of the bladder, because the 
peritoneum of the anterior cul-de-sac is drawn more tense, and dis- 
tension of the bladder after the normal fashion is interfered with, 
and also because the cervix is forced forward and may press so 
ffrmly against the vesical neck as to prevent the escape of the urine. 
These symptoms develop gradually. Painful defecation or obsti- 
^lation may exist from the start, the result of the pressure of the 
fundus on the rectum. Frequently pelvic peritonitis ensues. Not 
infrequently spontaneous abortion occurs before the symptoms be- 
come aggravated to this degree. In very rare cases rupture of the 
Madder has resulted. Pressure-gangrene may follow the incarcera- 
tion. The diagnosis, as a rule, may be made with ease. The vesical 
and rectal symptoms being -out of proportion to those which may 
accompany early pregnancy, a vaginal examination is made and a 
soft b^y u found, occupying the posterior cul-de-sac, which may 
be readily traced laterally to the cervix, which lies tucked und^ 
the symphysis. Exammation by the rectum will blear the diag-. 
nb^ Enor ^ only likely in case the woman is very stout, whi^ 
we may. he unable determine the absence of the l^dy bf ^^ . 
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uterus iu front, and the condition may simulate a soft fibroid or 
an exudate in the posterior eui-de-sae. In such obscure instances 
aneesthesia should be resorted to, mnce, if the correct diagnosis be 
i\ot reached, symptoms of a grave nature will ensue. 

A large cystic ovary and an extra-uterine gestation-sac arc 
other cbnditions ' which it will be necessary to differentiate. In 
both of these instances, however, the fundus of the uterus can 
be, made out anteriorly except the woman be very stout, in which 
event ansesthesia is called for. 

The treatment of retropositions of the gravid uterus consists 
in reposition. This may prove an easy or be a very difficult affair. 
The bladder should be emptied. It will rarely be necessary to 
j)uncture the bladder, since ordinarily the soft catheter may be 
inserted. In case of difficulty, however, then, under strict asepsis, 
the punctiire may be made in the anterior fornix, selecting the mid- 
line, or else suprapubic puncture is necessary. I^e rectum is next 
emptied by enema, and then the vagina is rendered sterile accord- 
ing to the methods outlined in “Obstetric Surgery.” The woman 
is next placed in the Sims position, a tenaculum is inserted into 
the anterior cervical lip, and traction is made in the axis of the 
pelvic outlet. Two fingers of the left hand are next inserted into 
the vagina, after the speculum has been, removed, and the attempt 
is made to push the fundus forward. Should this fail the like 
manipulation through the rectum may succeed, since the pressure 
can thus be directed higher against the fundus. As the pressure 
is exerted it must be to one or the other side of the midline, io 
order to dislodge the organ from beneath the promontory of the 
sacmra. 

These manipulations, if carefully performed, will rarely 
cause abortion; but even if they do the result is simply that 
Ulrich woiild have occurred had we failed in rectifying the mal- 
pc#tion, to say nothing of the major risks the woman would have 

:1V &..'tbie evwt of. there existing posterior a^esions, then 
ntl^ptfr.itt Fe|K)idtion mB, of course, fail. In many cases these 
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adhesiona stretch and the uterus rectifies itself. But it k never 
vdse to await this result, since incarceration is more likely to occur 
than spontaneous rectification. In any event, as soon ^fmptoms 
of incarceration set in, if it be impossible to correct the malposition, 
abortion should at once be induced, always, except in strict emer- 
gency, after the support of a consultant has been secured,* unless, 
in full view of the added risk, the woman elects the breaking up 
of the adhesions through an incision in the j>osterior vaginal 
fornix or per abdomen. 

Prolapse of the uterus to the first and the second d^ees 
frequently complicates pr^nancy, but it usually rectifies itself as 
the uterus rises out of the pelvis. Prolapse to the third degree is 
rare, and if the organ cannot be replaced and maintained in posi- 
tion abortion will ensue. (Plate IV.) Hypertrophy of the cervix 
may simulate prolapse, but vaginal and rectal examination will 
differentiate, since the body of the uterus will be formd in fairly 
normal position. 

The recumbent posture and reposition will -correct the symp- 
toms associated with prolapse of the milder grade. After the 
Uterus ^las risen above the brim the prolapse cannot recur to much . 
degree, although the pressure symptoms will be aggravated. In 
the event of its being impossible to replace the uterus or to main- 
tain it in position, then, after consultation, the organ should be 
emptied, thus anticipating that which will otherwise occur spon- 
taneously. 

Abitobhaijties of the Vaoiua. 

Certain diseases of the vagina are intensified by pregnmcy. 
Catawhal v^nitis will frequently be a source of great discomfort 
durixig pr^ipiatu^. The discharge becomes aggravated, aiid hb.maj 
be vejy iratating, leading to pruritus. If there be a history cdk 
gono^h^^the infection must be exterminated, lurt- alone m the', 
interests pf the woman, but also of the cMd, abme^infsctj^;.^^^ 
.^mkbtre^is Jhe teufce of ophthalmia neonatorum. 

‘^^^diduld b^' Oire^ly painted, through a qyliiidrical spect^m,.'^^ 
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A. Ventral Hernia Complicating Pregnancy. 
'B« Cystocele Complicating Pregnancy. 
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order to expose the nigte, with a solution of nitrate of silver 30 
grains to the ounce, and frequent douches of bichloride of mercury 
should be ordered, in the strength of 1 to 5000. In case of simple 
vaginitis douches containing 10 grains of powdered alum to the 
pint of water will suffice. Applications of a saturated solution of 
bicarbonate of soda will allay the pruritus, or else an ointment 
containing 10 grains of calomel to the ounce will assist. 

Gonorrhoeal condylomata will grow rapidly under the stim- 
ulus of the normal congestion of pregnancy. These condylomata 
as they grow have a great tendency to bleed, and this might lead 
to serious complications during labor. Equal parts of powdered 
alum and calomel, freely dusted on a number of times daily, will 
often cause them to shrivel. The knife should not be used, owing 
to their great vascularity, but, in case of need, the actual cautery 
is called for. 

Prolapse of the anterior vaginal wall during pregnancy is 
usually due to loss of support from lesion of the pelvic floor. 
Irritability of the bladder is about the only concurrent symptom. 
The woman is unable to empty her bladder thoroughly and the 
alteration in the residual urine may result in a cystitis. (Plate III, 
B.) Catheterization and irrigation of the bladder with boric-acid 
solution will tend to make the woman comfortable. The patient 
may, to advantage, be instructed to void her urine in the knee- 
chest position. 

Pregnancy Complicated by Certain Acute and 
Chronic Diseases. 

The pregnant woman is not alone liable to accidental disease, 
but she is less able to resist the inroads of disease than when non- 
gravid. The acute infectious diseases are peculiarly dangerous, 
when they complicate pregnancy, by reason of their tendency to 
destroy the life of the foetus. The life of the foetus is imperiled 
by the high temperature, by the lack of nutrition, — owing to the 
eSeot of disease on the woman, — or it may become infected by the 
disease from^ which the woman is suffering. 
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Small-pox, measles, and scarlet fever are chiefly deserving of 
mention among the eruptive fevers. The gravid woman is pecul- 
iarly siisceptible to small-pox, possibly because she has passed 
through the other eruptive fevers in childhood. The mortality- 
rate is very high, and statistics would show that it is especially apt 
to assume the haemorrhagic type. Should the affection not ter- 
minate in the death of the woman the child is likely to die. The 
child, however, may be bom with the characteristic markings show- 
ing that it suffered from the disease in uterOy or it may develop the 
disease shortly after birth. In rare instances it has escaped un- 
scathed. 

Measles rarely complicates pregnancy, since the vast major- 
ity of women have it during childhood. In the event of its occur- 
rence the hsemorrhagic type is likely to ensue, and pneumonia is 
a frequent sequel. Death of the foetus not infrequently occurs 
during the progress of the disease, and abortion is a complication to 
be feared. The fmtus may contract the disease in utero. 

Scarlet fever occurring during pregnancy is especially serious 
by reason of its tendency to cause lesion of the kidneys. Pregnancy 
causes hypersemia of the kidneys, and to this is superadded the 
congestion which is the associate of scarlet fever. 

The treatment of the eruptive fevers will not vary over-much 
from that called for aside from pregnancy. Means must be taken 
to control the temperature, otherwise the exaggerated rise will 
affect the foetus. 

Malarial fever is particularly apt to complicate seriously the 
puerperal state. During pregnancy there is no reason why quinine 
should not be administered. This drug has not been proven to 
induce abortion, although it is a decided accelerator of contractions 
when once they have set in. On the contrary, the administration 
of quinine in full doses, by modifying the disease, in so far spares 
the woman as well as the foetus. Latent malarial infection will fre- 
quently not manifest itself until after delivery. It may then com- 
plicate the puerperal state, leading to a question, at the outset, of 
puerperal sepsis. 
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It was formerly the belief that pregnancy exercised a favor- 
able modifying action on tuberculosis. Clinical experience does 
not bear out this view. Latent tuberculosis often does not manifest 
itself until the woman has become enfeebled by pregnancy. It 
seems valid to state that, on this ground, women with tubercular 
tendencies should be dissuaded from marriage, aside from the prob- 
ability of the effect on the possible offspring. 

Women who become infected with syphilis at the beginning 
of or during pregnancy manifest unusually severe initial symptoms 
and have proportionately mild secondary lesions. When the initial 
lesion is on the vulva it develops rapidly, owing to the normal ex- 
aggerated hyperaemia of the part. The ulcer rapidly spreads to the 
vagina and may even extend upward. Extension to the glands is 
slow, and the rash is apt to be light or does not appear at all. Syphi- 
litic fever is rarely present. 

The prognosis as regards the feetus is unfavorable. This is 
especially so if the woman has become affected before impreg- 
nation. Again, the foetal prognosis is less favorable if infection 
occur during the early months of pregnancy. The foetus will be 
affected if either parent is syphilitic at the time of conception; that 
is to say, the semen, or its active elements, may be the carrier of 
the infection. Still, if the woman were not affected until after 
conception the foetus may escape. In case the infection was active 
in either parent at the time of conception, then the foetus will 
likely die in uterOy owing to the changes undergone by the placenta. 

Women who are known to be affected with syphilis at the time 
of conception should be subjected to rigorous antisyphilitic treat- 
ment. Local lesions should be carefully attended to, so that, in case 
the child escapes the infection whilst in utero, it may not receive 
it during delivery. 

If the foetus be bom without evidence of the disease it should 
not be nursed by its mother, otherwise it may become infected. If 
the child be bom with evidence of infection received from its 
father, the mother having escaped, it should not be nursed lest 
the woman become infected through the nipple. 
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Chorea is not a very frequent complication of pregnancy, and 
attacks by preference those who have an hereditary predisposition. 
It is far more common in primiparse. 

Etiologically, the lowered nutrition of the nervous system 
due to the hydrsemia which is associated with pregnancy, together 
with the hereditary predisposition, must be considered as the cause* 

The symptomatology does not differ markedly from that which 
is the associate of the disease occurring apart from pregnancy. 
The manifestations ordinarily set in during the early months and 
continue after delivery. Abortion and premature labor are fre- 
quent. 

The prognosis is grave and must always be guarded. When 
death ensues it is the result of the constant muscular exertion which 
entails exhaustion. 

The treatment does not materially differ from that which is 
proper in case of the disease aside from pregnancy. Ferruginous 
tonics of the easily assimilated type are indicated, and Fowler^s solu- 
tion should be administered in full doses. The constant admin- 
istration of the potassium salts is contra-indicated on account of 
their t^dency to iuterfere with the digestive process. The woman 
should be placed amid the best possible hygienic surroundings. 

Should palliative measures prove of no avail and the woman 
show signs of exhaustion, then the artificial induction of abortion 
or of premature labor should be elected, after due consultation. 
Statistical data prove the folly of temporizing in extreme cases in 
the hope of securing a viable child. Of the 131 cases of which 
we find record there were 29 deaths. As a rule, in aggravated 
cases the child stands but little chance, since abortion or premature 
labor is very apt to set in spontaneously. Under the subject of 
^The Induction of Premature Labor,” in the portion of this work 
devoted to obstetric surgery, we have given our reasons for recom- 
mending this procedure as one of election in all instances where 
the maternal condition is becoming altered for the worse. 

* Pregnancy^ is rarely complicated by icterus, but the disease 
assumes special impor|^ce from its tendency to become of a malig- 
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nant type. The reasons for this are manifest. During pregnancy 
the venous congestion of the kidneys interferes with the proper 
elimination of the biliary salts, and there results lessened cardiac 
energy, owing to the accumulation of these waste-products in th(i 
blood, and therefore diminished excretion and poisoning. 

The disease may manifest itself at any period of pregnancy. 
The prognosis for the child is gloomy, since the course of gesta- 
tion is almost always interrupted. The cause of foetal death is 
poisoning by the bile-salts circulating in its blood. 

The causes of simple icterus occurring during pregnancy are 
the same as those which produce the disease apart from the gravid 
state. Acute duodenitis, vdth the consequent obstruction of the 
common duct, is the most frequent etiological factor. Often, how- 
ever, the causal factor is not evident. 

The diagnosis is readily established. The yellow discoloration 
of the skin and of the conjuiictivae, together with the urinary signs, 
will make the diagnosis. 

Since simple jaundice is apt to assume the malignant type, 
the prognosis must always be guarded. Further, the great tend- 
ency of the affection to cause abortion adds to the danger which 
the woman runs. 

The indications for treatment are the same as in case of the 
affection irrespective of pregnancy. In case of simple icterus tlie 
indication for the induction of abortion rarely will exist, since, as 
far as the woman is concerned, she is apt to recover if the affection 
does not assume the malignant type. As regards the child, if born 
during an attack of jaundice at all severe, it will rarely survive. 

The transition of a simple icterus into the maligant form is 
gradual and usually manifests itself by rise of temperature, this 
being absent in case of simple icterus. Cerebral symptoms rapidly 
develop, such as headache, difficulty in speech, delirium. The 
course of the disease is rapid toward a fatal termination in a few 
days. The treatment can be simply symptomatic. It avails noth- 
ing to empty the uterus either in the interests of . the woman or the 
<»hili 
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The intercurrence of pnemnonia or typhoid fever duriog preg- 
nancy affects the coiirse simply in that the usual symptoms of 
these diseases are superadded to the normal symptoms of pregnancy. 
Pneumonia, of course, interferes decidedly with the life of the 
foetus, owing to the high-temperature rise and the interference 
with the oxygenation of the blood, — ^the result of the lung affection. 
IN'evertheless, the position of the physician as regai^ the preg- 
nancy must be passive. It will avail nothing, either for the woman 
or the foetus, to induce abortion or premature labor. The prob- 
ability is that one or the other will ensue spontaneously, when, of 
course, the woman’s chances of recovery are lessened, inasmuch as, 
in addition to the strain of the disease, she must withstand the 
strain of labor. The duty of the physician in such an event is to 
terminate the labor as rapidly as possible in order to spare the 
woman protracted strain. 

Typhoid fever will rarely call for active iuterference with the 
progress of gestation. The chances are, if the attack be at all 
severe, that the woman will miscarry; if she do not, nothing is 
gained by attempts to save the woman the added strain of preg- 
nancy ^ emptying the uterus. 

' Pernicious anaemia is an affection which, fortunately, is rarely 
associated with pregnancy. Such women rarely conceive, and, if’ 
they do, in the event of the symptomatology becoming aggravated, 
the physician is called upon to empty the uterus in order to spare 
the woman the additional strain which she cannot bear. 


TJtbeihe Ttjm.oks Comflioatibg Pbeoxaitot. 

Fibroid tumors do not often complicate pregnancy, siace, as 
a rule, they are associated with sterility. They may either be sub- 
mucous, interstitial, or subperitoneal. 

Submucous tumors rarely permit conception to occur. If it 
does, ths uterine mucous membrane is k^pt in such a state of 
coiigestion that Ihe ovum does not find a suitable soil for d^elop- 
mmt. Early abortiouas therefore the rule. Where the fibrmd-^ 
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attached to the lower uterine segment or to the cervical endome- 
trium pregnancy may occur and may proceed to full term. 

Mural or interstitial fibroids are less likely to interfere with 
conception or the progress of gestation. Their presence, however, 
may seriously complicate labor. This is especially so when they 
are situated in the lower uterine segment. 

Subperitoneal fibroids are not likely to interfere with preg- 
nancy except when they are sitriated where they can sink into the 
pelvis, when they cause pressure symptoms, and at the time of labor 
may interfere vrith delivery. Fibroid tumors participate in the 
hypertrophy incidontd to pregnancy. 

The diagnosis is oftentimes difficult, and when the tumor is 
small it may be impossible. Their presence may be entirely masked 
by the usual symptoms of pregnancy, and, again, the t\unor may 
so obscure the major signs of pregnancy as to lead to error in 
diagnosis. In the majority of cases careful palpation will clear the 
diagnosis. If there be any dOubt and the symptoms are at all 
urgent, anaesthesia should be resorted to. Vaginal and rectal ex- 
amination will often enable the physician to differentiate the hard 
fibroid from the gravid uterus. The presence of the ordinary signs 
of pregnancy should render the physician very circumspect in in- 
serting the sound into the uterus in order to reach a differential 
diagnosis. If the fibroid tumor be small it virill not cause any symp- 
toms during pregnancy, neither -will it often complicate delivery. 
It becomes a matter, however, of concern if the pelvis is con- 
tracted by the presence of a fibroid which cannot be replaced above 
the brim. In this event the uterus must be emptied early if the 
cervical canal is accessible. If the uterine cavity is not accessible, 
then,, pregnancy being well advanced, suprapubic hysterectomy is 
called for. The mere destruction of the foetus without the removal 
of it will almost necessarily entail septicsemia, which jeopardizes 
the woman’s life fully as much as an hysterectomy. In the event 
of the woman having reached term the simple Csesarean section 
will, not suffice, but the Porro must be superadded. Post-partum 
hsembrriiage and necrotic changes in the tumor are likely to ensue 
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if the uterus be not removed. Even in the early months of preg- 
nancy^ where the tumor is of such a size and in such location as 
to interfere with delivery at term by the natural passages, hysterec- 
tomy should be advocated early instead of waiting until term in the 
hope of saving the foetus. The extra development of the pelvic 
blood-vessels will subject the woman to too much risk at term in 
order to save a ‘foetus whose life is, at best, exceedingly problem- 
atical. 

Submucous tumors which appear in the vagina should be 
removed at any stage of pregnancy, either by torsion or by cutting, 
after splitting the capsule where necessary. 

Cancer of the uterus, if primary in the body, necessarily pre- 
cludes the occurrence of conception. Carcinoma of the cervix 
does not interfere with conception. Even when the disease is well 
advanced and necrotic changes have taken place, certain women 
have conceived. The disease rapidly spreads on the supervention 
of pregnancy, as would be expected when we remember the in- 
creased hypersemia which follows pregnancy. In case the disease 
is in its early stage gestation may not be interfered with. Where 
the di^ase has invaded the deeper structures of the cervix early 
abortion is the rule. Haemorrhage is of frequent occurrence not 
only because of the necrotic process in the diseased area, but also 
^ the result of the normal uterine growth and expansion. The 
haemorrhage may be profuse enough to jeopardize the woman’s life. 

In the early months of pregnancy, if the disease is limited to 
the cervix, hysterectomy should be performed, since early operation 
offers a chance of prolonging the woman’s life, and the slight chance 
of saving the feetus by temporizing deprives the woman of this 
chance of cure through early operation. The disease rapidly pro- 
gresses during pregnancy, and, even though the woman should go 
to term and be delivered of a live child, her chances from operative 
interference have simply been lessened through temporizing in the 
interest of the foetus* In case the disease has extended beyond 
the cervix, then^ the woman’s life being doomed, only the interestis 
of the foetus should considered and the attempt should be tnade 
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to conduct the woman to tei-m. In case the cervix and the vagina 
are so involved as to render dilatation impossible^ or if it be prob- 
able that the dilatation will result in such hasmorrhage as to im- 
peril the chances of the child, then the Caesarean section should be 
elected. 

Ovarian tumors are not xmcommon complications of preg- 
nancy. Abortion is not frequent unless the tumor, by reason of 
its location and the presence of adhesions, prevents the normal 
development of the uterus. 

The ovarian cyst is usually excited to increased growth by the 
supervention of pregnancy. As the tumor increases in size a low- 
grade peritonitis may ensue, or else the pressure symptoms of 
pregnancy are greatly aggravated. Necrotic changes may occur 
in the cyst, from twisting of its pedicle or from direct pressure 
from the gravid uterus. The position of the tumor in the pelvis 
may preclude delivery unless operation be resorted to. 

Unless the tumor be of a fair size its presence may be unrecog- 
nized. Where pregnancy has advanced to about the sixth month 
it may prove an exceedingly difficult matter to reach the differen- 
tial diagnosis. If the cyst cannot be differentiated and yet the case 
is evidently complicated by something beyond pregnancy, or if the 
question of pregnancy has not been settled, then it is wise to resort 
to anaesthesia. 

As soon as an ovarian cyst is diagnosticated it should be re- 
moved, irrespective of the presence of pregnancy. If the adhesions 
be slight it is perfectly feasible to perform ovariotomy without in- 
terrupting the course of gestation; but, aside from this, if the 
cyst be not removed, the woman is subject to the risk of twisting 
of the pedicle, with consequent necrosis and sepsis, as, also, to that 
of the occurrence of peritonitis. In case the woman is too debili- 
tated, when the diagnosis is reached, to permit of removal, then, 
as a temporary expedient, it may be punctured, which will relieve 
certain of the pressure symptoms. Whenever possible, the vagina 
should be selected as the site for puncture, under, of course, absolute 
asepris^ 
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Small tumots presenting in the vagina and impacted should 
be punctured if not recognized until about term, since this pro- 
cedure is preferable to spontaneous rupture during delivery. 

It is very exceptional that in women of good health and 
antecedents there occur psychical disturbances during pregnancy. 
Melancholia to a greater or a leas degree is not infrequent. Much 
may be done by firm conduct on the part of the physician to lessen 
the anxious fears of the woman, and yet, in a proportion of the 
cases, the melancholia deepens, and it will become a question of 
the induction of abortion or of premature labor, in order to prevent 
the development of insanity of, possibly, a permanent type. (Hg. 
1, Plate V.) Young women illegitimately pregnant are peculiarly 
prone to deep melancholia, particularly in the better walks of life. 
In the event of the melancholia deepening, then, always after 
consultation, it may seem advisable to empty the uterus. It goes 
without saying that the greatest care is requisite not to be deceived 
by a simulated melancholia. The cunning of woman illegitimately 
pr^nant should always be remembered. She will attempt to per- 
suade her physician by every possible means into emptying the 
uterus. 

The peculiar pigmentation of the skin, which is associated 
with pregnancy in many women, calls for reference. The term 
‘^chloasma of pregnancy” has been applied to it, and, in aggravated 
cases, it alters the woman greatly. (Fig. 2, Plate V.) The pig- 
mentation may assume the appearance of a mask, whence the pop- 
ular term. Chloasma is apt to complicate lactation rather than 
pregnancy, but when it is an associate of this latter condition it 
will probably simply be intensified by lactation. As a jmle, the 
woman may be assured that it will disappear spontaneously when 
the sexual system has recovered from the demands of pregnancy. 


Diseases or tee Meubbanes aed Plaoehta. 

‘ We pass now to the consideration of affections of the 
Iranes and the plamnta, the occurrence of which alters pro^nEi|.(^. 



Fig. I. — Melancholia Complicating Pregnancy. 


Fig. 2. — Chloasma of Pregnancy, 
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from the nonoal to the pathological. At the outset it is to be 
remembered that, primarily, the majority of such affections arc 
intimately linked mth diseased states of the woman. Syphilis, 
for example, is an etiological factor of moment, as also disease of 
the interior of the uterus. Even an endometritis of light grade, 
antedating conception, renders the soil unfit for the proper develop* 
ment of the ovum, and, if the result be not abortion or premature 
labor, the effect is interference with certain of the phenomena of 
labor, as is amply dwelt upon later. 

Disease of the decidua is apt to follow on an eyiHting endo- 
metritis, or it may develop as the sequence of an acute intercurrent 
disease of the woman during the course of pregnancy. Thus, in 
the course of cholera, or scarlet fever, and the like, infiammatory 
changes may set in in the decidual lining of the uterus and thence 
spread to the placenta and the membranes. As regards the mem- 
branes, we thus may witn^ the development of a diffused inflam- 
matory form of endometritis or else a degeneration resulting in 
what is termed '‘hydrorrhusa of pregnancy.” As a rule, where in- 
flammation of the decidua is not followed by miscarriage, no especial 
alteration in the phenomena of pregnancy is noticed, but difficulty 
occurs after the birth of the foetus when the membranes are not 
shed xmder the natural efforts, owing to the morbid adhesions 
which have formed. In case of so-called hydrorrhoea of pregnancy 
the water may collect either between the decidua vera and reflexa, 
or between decidua and chorion, or between chorion and amnion. 
Whatever the case, the diagnosis is diflicult, being made by the ap- 
pearance at intervals of a discharge of water in greater or less 
amount from the uterus. In the few recorded cases the ejection of 
the water was associated with painful uterine contractions. The 
affection has but little import, seeing that it does not interfere 
with the progress of pregnancy or with the development of the 
foetus. Of far greater import aM the diseases of the placenta, since 
these lead to alterations in the progress of pregnancy and affect 
often the vitally of the foetus. 

Ibifitamnation of the placenta is of chief import, owing to the 
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changes which take place in the foetal portion, leading to alterations, 
in the chorion which afiect pregnancy unfavorably. It will be 
remembered that the maternal surface of the placenta is formed 
from the decidua serotina and that the foetal surface is formed by 
the villi of the chorion. The net result of changes in the ntatemal 
surface of the placenta may be hsemorrhage, the so-called apopldlsy 
of the placenta, or calcareous degeneration at one part or in whole, 
or fatty degeneration. The phenomena are exaggerated accord- 
ing to the extent of the lesion. When extensive, the result is abor- 
tion or prematiu'e labor, or, if the pregnancy nevertheless progress 
to term, the shedding of the placenta and of the membranes is in- 
terfered with, owing to the morbid adhesions which have formed. 

We may note, also, either atrophy or hypertrophy of the pla- 
centa, the effect of which on the course of gestation and on the 
life of the foetus varies according as the processes are local or 
general. The prime etiological factor in most instances of affection 
of the placenta is syphilis, although alterations in the vascular 
system, the accompaniment of renal lesion, also are followed by the 
same result. 

^Diagnosis of these changes in the placenta is hardly possible 
until after delivery, when, frequently, careful microscopical ex- 
amination will be requisite. The effect of the changes on the 
course of pregnancy is simply to interrupt it at one or another 
stage, where the changes are extensive. 

A concomitant result is the formation of what are termed 
“moles.” These moles are known as fleshy or else they result in 
the formation of hydatids, leading to what is known as hydatid 
degeneration of the chorion. The latter would seem to be depend- 
ent on a dropsy of the chorionic villi, although the matter is in 
dispute. The prime etiological factor is probably an endometritis 
antedating conception. 

Cystic degeneration of the chorion is rather unusual in occur- 
rence. Its presence is based on the following symptomatology: — 
' Bapid development of the abdomen not corresponding with 
the period of gestation which the woman thinks she has attained. 



PLATE VI. 



Manual Removal of the Placenta. 
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Becurring hsemorrhages. At times, if the blood lost be 
it will be found to contain a number of hydatids. Frequently, 
the sole symptom up to the later months of pregnancy will be the 
exaggerated size of the abdomen. This will render the woman 
exceedingly imcomfortable, owing to the pressure symptoms, but 
the abdominal increase may lead only to the assumption that there 
exists multiple pregnancy. As a rule, however, it is the occur- 
rence of repeated haemorrhages which excites the concern of the 
woiuan and of her attendant, biit this may mean, as will shortly be 
noted, vicious insertion of the placenta. Whether the occurrence 
of cystic degeneration of the chorion has led to early foetal death 
or not, the usual signs of pregnancy are present except that, in the 
latter event, foetal movements will not be appreciated; but this 
is not a diagnostic factor of value, seeing that not infrequently in 
normal pregnan(^ these motions are not appreciated. 

The prognosis both for the woman and the child is grave. 
Not infrequently, the woman succumbs to profuse heemorrhage 
before the diagnosis is established with sufficient exactitude to 
enable the physician to feel justified in actively interfering. The 
cardinal rule for treatment, therefore, is not to temporize with 
haemorrhage associated with pregnancy, for, even though this be 
dependent on vicious insertion of the placenta, and not on the 
development of a mole, the indication is the same, — ^to empty the 
uterus by as speedy a method as is consistent with the integrity 
of the maternal parts. Temporizing will avail the foetus nothing, 
and the next haemorrhage may be profuse enough to cast the woman 
into a condition of acute anaemia, if it does not kill her. 

The method of procedure for emptying the uterus is described 
in “Obstetric Surgery.” The uterus having been dilated, the entire 
hand, should be inserted into the vagina and the fingers should 
clean out the interior of the organ. (Plate VI.) This manipulation 
is always preferable to the endeavor to curette the uterus. This 
ixratnunent is liable to clean the organ only in part, and, then again, 
in advanced cases the uterine walls may be thin and perforation is 
lively to ocouTr The finger or fingers may, as a rule, explore the- 



116 


FBAOTIOAL OBST£TBIC8. 


entire interior of tiie uterus, provided the organ be depressed by 
the external hand. Haemorrhage during these manipulations is 
apt to be profuse, and therefore there is need of haste, and, when 
need be, the organ should be thoroughly tamponaded with gauze 
in order to check loss of blood which the woman, in probably a 
reduced state, cannot stand. It goes without saying that the most 
scrupulous asepsis should be associated with these manipulations. 

The most important affection of the amnion is dropsy, or 
hydramnion. 

Hydramnion consists in the accumulation of the liquor amnii 
in exaggerated amoiint in the amniotic sac. 'Within limits the 
amount of liquor amnii is very variable; so that it is dURcult to 
differentiate the normal from the pathological. Enormous accumu- 
lations are exceedingly rare. As a rule the accumulation is gradual, 
and it is only in instances where the liquor reaccumulates rapidly 
that the symptomatology of pregnancy is markedly affected. 

As the source of the liquor amnii is unsettled, even so is the 
etiological factor or factors at the bottom of hydramnion a matter 
of theory. "Whether it be of foetal origin or of maternal is in 
dispute, and probably the safe opinion to hold to-day is that both 
foetus and woman are factors. The frequency with which hydram- 
nion occurs in syphilitic women has been noted, and yet the affec- 
tion not uncommonly develops in instances where there can be 
found no trace of syphilitic infection. 

Dropsy of the amnion is a frequent complication of twin 
pregnancy, and in instances where the affection exists to an exag- 
gerated d^ee the foetuses are apt to be malformed. The occiir- 
rence of dropsy of the amnion, again, is not infrequent in repeated 
conceptions and is a common cause relatively of repeated abortion. 
As a rule, the affection does not show itself until about the sixth 
month of gestation. The nausea and the vomiting of early preg- 
nancy is apt to persist and the woman is feeble and with a tendency 
to emaciation. Abdominal pain is a marked factor, the assddate 
df the rapid Itretching of the abdominal walls, in part, and also 
of ntmine origin, th^ result of undue disteunon of the m^an before 
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its muscular structure has reached that stage of development which 
admits of such distension. Shortly^ the abdomen rapidly develops 
in size^ associated with a marked thinning of the uterine walls aud 
great fluctuation. In consequence of this rapid development of 
the abdomen, pressure symptoms become exaggerated and oedema 
of the abdominal wall and of the extremities sets in. In extreme 
cases, fortunately rare, the woman becomes emaciated to an ex- 
treme degree; she cannot retain food, and hectic fever appears. 
The pains in the abdomen are almost constant, shooting down the 
thighs and interfering with rest. If nature do not interfere by 
the occurrence of spontaneous labor the physician must, in order 
to give the woman a chance for life. The uterus, however, in 
these extreme cases has lost contractile power, and it is exceptional 
that nature is able alone to empty it. This accomplished, uterine 
retractility is absent, and the physician must be prepared to tampon 
against profuse heemorrhage. 

The prognosis for the child is gloomy. It may be expelled 
from the uterus dead or else it lives for only a few days. 

Such is the course of aggravated cases. Fortunately, as a 
rule, the condition does not take on an aggravated type, and passes 
unrecognized until labor sets in, when the enormous amount of 
water discharged makes the diagnosis. Even here the prognosis for 
the child is gloomy. The sudden discharge of the liquor amnii is 
apt to be associated with prolapse of the cord, and this should be 
borne in mind in order that the physician may resort to means for 
replacing the cord or for terminating delivery rapidly in the in- 
terest of the child whenever the condition of the maternal parts 
will permit. 

In acute or in exaggerated cases it will not be a question of 
measures for saving the child, since ordinarily the child is dead 
if it be not shed prematurely; the question will be purely that of 
the woman^s life* If the membranes do not rupture spontaneously 
it will be wise to rupture them artificially, high up in order to 
avoid the rapid emptying of the uterus, which might lead to 
ayacoper The further course of action should depend on the con- 
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dition of the woman. If it be not unfavorable, then it is wise to 
await the natural efforts, remaining in attendance in order to in« 
terfere activeljr should nature show herself unable to complete the 
task. The lack of contractile power in the uterus may perhaps 
be re-enforced by the administration of quinine by the mouth or 
the rectum in large doses, such as 20 grains by the mouth or 40 
grains by the rectum. Often this and other measures will, how- 
ever, be of no avail, and, instead of allowing the woman to pass 
into a state of exhaustion from the ineffectual, nagging pains, the 
physician should resort to such measures for emptying the uterus 
as are consistent with the least damage to the maternal parts. 
Where the cervical canal is soft and dilatable the elective accouche- 
ment described in ^^Obstetric Surgery” will answer admirably. In 
any event, it should be remembered that there is danger of uterine 
atony, and therefore the physician should be prepared to tampon 
the literus with sterile gauze in case of hmmorrhage after delivery. 

Death of the foetus prior to the occurrence of term — ^indeed, 
at any stage of gestation — ^may be the associate of any of the lesions 
of the placenta* or the membranes on which we have laid stress. 
It by ho means follows, however, that the uterus will attempt to 
expel the dead foetus. For months it may be retained, and, so 
long as the membranes are unruptured and sources of infection do 
not gain access to it, it may remain in utero. At times the liquor 
amnii is absorbed and the foetus becomes mummified before it is 
shed. Again, the foetus may slowly become macerated. 

The alteration in the signs of pregnancy due to foetal death 
are slow. For a time the abdomen may increase in size and the 
other subjective and objective symptoms may continue. This will 
account for instances where the dead foetus has been shed not 
developed to the degree called for by the stage of gestation. As a 
rule, however, the abdomen gradually decreases in size, the breasto 
diminish, and the other signs of pregnancy either disappear or do 
bot offer at 

The health of ^.jthe woman is only apt to be affected if she 
b^ome infected and the foetus decompose, in which event, on the 
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recognition of the fact, the duty of the physician is to empty the 
uterus as soon as is feasible without inflicting unnecessary injury 
on the maternal parts. 

Vicious Iksertioit of the PijioEini'A. 

We have purposely left for flnal consideration vicious inser- 
tion of the placenta. This is not a disease, properly so called, 
complicating pregnancy, and yet its occurrence impresses gesta- 
tion after a fashion which renders it markedly pathological. On 
prompt recognition the life of the woman will often depend, to say 
nothing of the fact that vicious insertion of the placenta very fre- 
quency entails foetal death. 

Under normal conditions the placenta is implanted at the 
fundus of the uterus or to one or the other side, and may there 
develop without altering the physiological course of gestation. 
Further, when the placenta is implanted after the normal fashion 
the development of the uterus, in particular the changes in its lower 
segment, may progress without there being any interference with 
the growth of the placenta. The uterine mucous membrane when 
in a normal condition offers proper soil for the development of the 
ovum at any point. In case the ovum ingrafts itself at the lower 
zone of the uterus, or in case during the early weeks of gestation 
it becomes dislodged and obtains a second attachment in the lower 
zone of the uterus, then we have present a vicious attachment of the 
placenta. 

Two varieties of attachment of the placenta out of the normal 
may occur. It may become attached and develop just above the 
level of the internal os or else it may become implanted over the 
internal os. The former is known as a marginal attachment and 
the latter as a central attachment. The symptomatology and the 
prognosis and the course of action will vary according as one or 
the other of these vicious insertions occur. 

!M!arginal Attachment of the placenta is not likely to give rise 
to symjitoms tintU the gestation has advanced to about seven and 
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one*half months^ since, until this date of gestation has been attained, 
changes do not occur in the lower uterine zone which infringe on 
the site of placental growth. In case of central attachment, on 
the other hand, symptoms occur at an earlier date, since the de- 
velopment of the lower uterine segment of the uterus of necessity 
puts on the stretch the entire circumference above the level of 
the internal os. As the muscular fibres of the uterus increase in 
size, and as the uterus spreads in every direction in the course of 
development, it stands to reason that if the placenta does not con- 
comitantly develop certain of its attachments are bound to yield, 
and thus we have the prime and the initial symptom of the vicious 
attachment, namely, haemorrhage. Obviously, also, this h£Bmor- 
rhage will be profuse or not, according to the degree of separation, 
and such separation must always be greater when the insertion 
is central than when it is marginal, and also earlier in occurrence. 
This is the reason why we have repeatedly laid stress on the fact 
that haemorrhage occurring during the course of pregnancy should 
always be a matter of grave concern. It should always suggest 
the possibility of vicious insertion of the placenta, and, as will 
be nc^ed, as soon as the diagnosis is established with a fair show 
of reason, there is but one possible course of treatment, whether 
we consider the woman alone, as is the case in early gestation, or 
both the woman and the child, as will hold in advanced gestation. 

The diagnosis is not always easy, particularly in early ges- 
tation, before it is possible for the examining finger to penetrate 
the cervix and to reach high enough up to feel the presenting 
placenta. Here the diagnosis will often remain in doubt until 
after the uterus has been emptied and the placenta is examined. 
In early pregnancy — ^that is to say, prior to the sixth month — 
we shall have to proceed by a process of exclusion. Thus, we must 
rule out cervical polyp as a cause of hsemorrhage, and also partial 
separation of the placenta. Cervical polyp will be detected by 
jtouch in case it be large enough to cause sufficient hssmorrhage to 
justify the name. Partial separation of the placenta is apt to be 
associated with but alight oozing, and, if this should recur in any 
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amount, the indication for treatment is the same as if the diag- 
nosis of vicious implantation of the placenta had been reached. 
In the event of the hsemorrhage recurring prior to the seventh 
month of gestation, then, even though it is not possible to feel 
the vicious insertion, the rule will be to take steps to empty tho 
uterus. Often, before it is possible to insert the finger into the 
cervical canal, the increased development of the lower uterine 
segment to one or the other side and the additional pulsation in 
this neighborhood over that which is normal will excite the sus- 
picion of the physician. As soon as it is possible for the examining 
finger to penetrate through the cervix the diagnosis will be made 
in case of central implantation, since the finger will reach the 
soft, boggy, placental tissue instead of the presenting part of the 
foetus. In the event of marginal attachment, the diagnosis ob- 
viously can only be certified in case it is possible to pass the 
finger above the internal os and to reach the lateral wall of the 
uterus. In case of lateral attachment, however, it is exceptional 
that the first hsemorrhage occurs before the seventh month of 
gestation, and then it is apt to be slight. The next hsemorrhage, 
however, may shortly follow and be more profuse; so that even 
in case of lateral attachment it behooves the physician to be on 
his guard in order to resort to the proper method of treatment 
before the woman has the chance to become exhausted or exsan- 
guinated. 

Hsemorrhage, then, recurring at greater or less interval, is 
the cardinal sign of placenta prsevia. Locally, the suspicion of 
the physician may or may not be aroused by the abnormal enlarge- 
ment and the vascularity of the lower uterine segment. The fii-st 
hsemorrhage may not amount to much, but, since hsemorrhage to- 
any degree in the course of pregnancy is abnormal, the physician 
should watch carefully. He may to advantage instruct his patient, 
after a manner which will not alarm her, that it is advisable that 
she should notify him in the event of there being a second flow, 
and that dn its occurrence she should at once go to bed and remain 
quiet. Thus, in cases of lateral implantation, it may prove possible 
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to tide the woman over to term, or, at any rate, to the term of 
frntal viability, — about seven or seven and one-half months, — ^when, 
of course, we give the fcetus a chance of life, slender though it be. 
In the event of the haemorrhage being at all proftise or where the 
physician is able to feel the placenta presenting, then it is unwise 
to temporize. A consultation should be called and steps should 
be taken to empty the uterus according to the method and in 
accordance with the line of argument which will be found in 
“Obstetric Surgery’.” 

Under the method of treatment advocated in “Obstetric 
Surgery” the prognosis of placenta prsevia has improved greatly 
over that which older methods of treatment gave. The elective 
emptying of the uterus enables us to save nearly 90 per cent, of 
the infants instead of losing this number, as was the record of the 
past, and the chances of the woman’s life being saved may be 
placed at about 98 per cent. These statements apply strictly to 
instances where there is no temporizing with the tampon, or, worse 
than all, with ergot. The uterus is emptied, after dilatation by the 
hand, preceded, where need be, by incision of the cervix, or, 
whdte time permits, by preliminary gauze packing of the cervix 
to secure softening and dilatability, and the uterine tamponade 
is at once utilized in cases where the organ does not contract, the 
woman being thus spared loss of blood as far as is possible. The 
risk associated with these manipulations is simply septic infection, 
and therefore the corollary to proceed aseptically. 
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DIAGNOSIS OF THE PEESENTATION AND OF THE 
POSITION OF THE FCETUS. 

A PREREQUISITE to the conduct of labor is the diagnosis of 
the presentation and of the position of the foetus. This infor- 
mation is secured through resort to abdominal palpation associated 
with vaginal examination. By presentation of the foetus is under- 
stood that portion of the foetus which endeavors to enter the 
pelvic inlet. By position of the foetus is understood the relation 
which certain portions of the presenting part bear to certain fixed 
points of the pelvis. 

The longitudinal axis of the foetus may be coincident with 
that of the uterus, or it may occupy the transverse diameter of the 
organ, or it may assume a position intermediate between. The 
first is normal; the latter are abnoimal. By means of abdominal 
palpation, conjoined with vaginal examination, the different pres- 
entations and positions may be differentiated, except in instances 
where the abdominal walls are so fat as to interfere with palpa- 
tion, Avhen vaginal examination alone must suffice. As a general 
mle it may be stated that, prior to labor, only the presentation 
may be determined, and this through palpation. ' In order to dif- 
ferentiate position it is requisite that the cervical canal shall have 
opened sufficiently to enable the finger in the vagina to recognize 
certain landmarks on the presenting part. 

To properly perform abdominal palpation the woman should 
lie on a bed or couch, the legs flexed on the abdomen, and the 
abdominal walla covered by a thin sheet. The bladder should be 
empty. There need be no exposure of the woman, and if the 
reason for'examinatibn be explained it will be exceptional that she 

wll offer any objection; indeed, she will have a higher opinion 
. ( 123 ) 
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of her attendant, who is evidently taking every precaution necessary 
for her welfare. 

By means of percussion the outline of the uterus is determined 
and its height above the pelvic brim, — an approximate means, ns 
has been noted, of determining the probable period of gestation. 
The flattened hands are then made to traverse the uterine tumor 
with the end in view of determining the direction in which the 
uterus is enlarged. Marked increase in the transverse diameter of 
the uterus will suggest that the fcetus occupies this diameter chiefly, 
in which event the foetal poles, on deep palpation, will be found 
above the iliac crests, one above and the other below the line drawn 
through the centre of the uterine tumor transversely. The woman 
should be counseled to breathe quietly and to resist the effort to 
contract the abdominal muscles. The tips of the examining fingers 
may thus be insinuated deeply and a greater sense of resistance 
will be met with at one or the other side of the uterine tumor. 
To the touch the sensation may be one of greater hardness and 
the outline may be rather spherical. The inference is that the 
fcetal head is being palpated. If this portion be struck sharply it 
wiir ordinarily be felt to rebound from the fingers, giving the 
abdominal ballottement. In case the abdominal walls be thin and 
the gestation has advanced to about the seventh month, the palpat- 
ing fingers may trace out the outline of the foetus from this harder 
surface along the dorsum to the breech and may reach the fcetal 
small parts, usually the feet. The dorsum of the foetus, being 
harder than the anterior aspect and being applied closer to the 
uterine walls, Jalways yields the sensation of greater hardness. 
The evidence thus obtained of transverse or oblique position of the 
foetus as regards the uterine axis may now be corroborated by pal- 
pation of the pelvic brim. (Plate VII, A.) The fiiigers of one or of 
both hands are applied just above the pubes and pressed downward 
as far as is possible. If the poles of the foetus occupy the transverse 
diameter of the uterus they will not be found at the pelvic inlet 
unless there be multiple pregnancy, in which event corroborative 
evidence must be sought. In case of doubt as to whether the pelvic 
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inlet or the space just over it be occupied or not, resort to vaginal 
examination will clear the diagnosis. Where the foetus is pre- 
senting by its longitudinal axis coincident with that of the uterus, 
examination by the vagina will reveal the foetal pole resting on 
the lower uterine segment. If this segment be not occupied and 
the external palpation has revealed the transverse axis of the uterus 
occupied by the poles of the foetus, the inference is clear that we 
are dealing with a transverse presentation of the foetus. This pres- 
, entation may be directly transverse or oblique. In the former 
event the poles of the foetus will be coincident with the transverse 
axis of the uterus; in the latter event the poles will be found 
just above one or the other iliac crest. Auscultation will assist in 
reaching a correct estimation of the position of the foetus. Where 
the position is transverse, the beat of the foetal heart will be heard 
above or below the umbilicus in the midline, according to the 
position of the dorsum of the foetus. 

The information of the transverse or the oblique presentation 
of the foetus thus acquired is especially valuable, since, if detected 
before rupture of the membranes and in the presence of sufficient 
liquor amnii to allow of the procedure, external manipulation will 
enable us to convert it into the more favorable one of presentation 
^of the vertex, according to the method described under ^‘Version” 
in the portion of this work dealing with obstetric surgery. 

The transverse or oblique presentation of the fcetus is an un- 
favorable one for the occurrence of normal labor, and, whenever 
detected, the proper efforts should be made toward converting it 
into the favoraMe one of presentation of the cephalic pole or even 
of the pelvic pole; that is to say, where the long axis of the foetus 
corresponds to the longitudinal axis of the uterus. Under these 
conditions the shape of the uterine tumor is more that of a flattened 
sphere, the transverse diameter of the uterus not being enlarged 
out of proportion to the longitudinal. On palpating there will be 
a distinct sense of greater resistance along one side of the utenis 
than on the other, corresponding to the dorsum of the fa?tus. 
(Plate VH, B.) This sense of greater resistance is noticeable mainly 
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when the dorsum of the foetus is applied to the anterior parietes 
of the uterus. When the dorsum of the foetus is posterior the 
resistance will not be felt except on deep palpation, but instead 
the small parts of the foetus, usually the feet, may be palpated 
with greater or less ease, according to the amount of adipose in 
the abdominal walls and the quantiiy oi liquor amnii. The dorsum 
of the foetus having been determined, by following the outline 
upward a hard, roundish body or a denser body not so regular in 
outline will be detected, — ^in the first instance the head and in the 
second the breech of the foetus. (Plate VII, C.) If the liquor 
amnii be present in normal amount and the presenting part be 
not fixed in the pelvic brim, impulse on this part will result in 
the determination of abdominal ballottement. The fingers next 
proceed to palpate above the pubes. The bladder having been 
emptied, the fingers are inserted deeply above the- pubes,, and 
either a hard, spherical body is determined or else a rounder, softer 
mass, — ^in the first case the head of the foetus, in the second the 
breech. If the head of the foetus be felt just above the pelvic brim, 
then, by following the outline of the dorsum, the position of the 
brdfech may be readily determined; if the breech be detected above 
the brim, then the head will be recognized at the opposite pole. 
The breech can never engage prior to labor, and will, therefore,^ 
always be found above the pelvic excavation. The head of the 
foetus, on the other hand, may enter the pelvic brim just prior to 
or at the time of labor, unless there be disproportion between the 
head and the pelvic inlet. By means of vaginal examination the 
data secured by abdominal palpation may be certified. In case 
the long axis of the foetus corresponds with the longitudinal axis 
of the uterus, on vaginal examination either the hard head will 
be ‘found in the lower uterine segment or the softer breech. In 
the event of the membranes not having ruptured and there being 
a sufficiency of liquor amnii, the presentation may be further certi-- 
fied by the obtaining of vaginal ballottement. 

The attitude of the foetus may be neither transverse nor longi- 
tudinal, but obliqfie. In this event conjoined abdomino-vaginal ex- 
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amination will aid in diagnosis of presentation. The finger being 
in the vagina, the fingers of the other hand palpate the space above 
the pubes, when to one or the other side a round body, hard to the 
touch, will be detected, — the head, — or a softer body less deter- 
minate in outline, — ^the breech. If there be a sufficiency of liquor 
amnii, these parts of the foetus, by conjoined manipulation, may 
be brought over the pelvic inlet. 

The following presentations of the foetus may be recognized, 
and it is important to differentiate them as accurately as possible: 
Presentation of the vertex; presentation of the brow or face; pres- 
entation of the breech, complete or incomplete; presentation of 
the trunk. 

Under the subject of ^‘JTonnal Labor^’ we will note in detail 
the manner after which these various presentations may be recog- 
nized through vaginal touch. In this place the endeavor is simply 
to determine what information may be secured through abdominal 
palpation at the stage of pregnancy when the fcetal presenting 
part is not accurately palpable through the vagina, owing to the 
closure of the cervical canal. 

It is essential to recall here what may be termed the obstetrical 
landmarks of the foetus, since on the knowledge of these will depend 
the ability of the physician to differentiate presentation and variety 
of position. 

The foetus lies in the uterus inclosed in its membranes in an 
attitude of flexion. In such attitude it best accommodates itself to 
the dimensions of the uterine cavity so as to occupy the least possible 
space. The trunk is flexed; the chin is applied to the sternum; the 
legs are flexed on the abdomen and the arms on the thorax. This 
leaves a free space between the upper and the lower extremities, and 
here the umbilical cord lies, — where it is the least subject to press- 
ure. The shape thus assumed by the foetus is that of an ovoid, the 
pelvic extremity forming the larger and the cephalic extremity the 
smaller end. Various theories have been advanced to explain the as- 
sumption of this attitude by the foetus, but the most rational is that 
which looks upon it as simply the exaggeration of the primal curva- 
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ture which exists in earliest embryonal life. In the vast proportion 
of instances the cephalic extremity of the foetus is the lowest in the 
uterus^ and such presentation is looked upon as the normal. It 
must be remembered, however, that, owing to the natural motility 
of the foetus, it may assume any position prior to engagement of the 
presenting part in the pelvis. The advantage derived from early 
abdominal palpation, therefore, is the possibility of recognizing 
what are regarded as unfavorable presentations and of rectifying 
them into the favorable. 

The foetal head at term is ovoid in shape, its larger extremity 
being posterior. The bones which enter into the structure of 
the skull are separated by the sutures and the fontanelles. These 
dividing portions are of especial interest to the obstetrician, since 
it is through the recognition of them by vaginal touch that he is in 
a position to accurately picture the portion of the cephalic extremity 
which is presenting, — a matter which will be fully elucidated later. 
The fontanelles, of value from an obstetrical stand-point, are the 
anterior and posterior. (Plates VIII, IX, and X.) The ante- 
rior fontanelle is larger than the posterior, is quadrangular in 
sKape, and is formed by the separation of the parietal from the 
frontal bones. This separation is affected by means of the frontal, 
the coronal, and the sagittal sutures. The anterior angle of this 
fontanelle is formed by the separation of the two halves of the fron- 
tal bone; the posterior angle is formed by the union of the parietals. 
The borders of the fontanelle are formed by the frontal and parietal 
bones. The quadrangular shape of the greater fontanelle and the 
fact that each angle may be traced into a suture enable the physician 
to differentiate this fontanelle, and, in consequence, he is in a posi- 
tion to determine which portion of the vertex is presenting or has 
engaged. 

The posterior fontanelle is placed where the sagittal and 
lambdoid sutures unite* It is always much smaller than the an- 
terior fontanelle, and in shape it is triangular. These angles are 
formed by the occipital and parietal bones. 

The recognition of these fontanelles is facilitated by remem- 



Front View of the Foetal Skull (showing the Anterior Fontanelle and the Coronal 
and Frontal Sutures) 






PLATE IX. 



Top View of the Foetal Skull (showing the Anterlof Fontanelle and the Frontal, 
Coronal, and Sagittal Sutures). 






Posterior View of the Foetal Skull fshowing the Posterior Fontanelle and the Laitibdoida 
and Sagittal Sutures). 
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bering the course of the sutures which separate the bones of the 
foetal head. The sutures are four in number. The frontal suture 
runs between the two halves of the frontal bone. The coronal 
suture separates the parietals from the frontal bone. The sagittal 
suture extends from the frontal suture to the point where the lamb- 
doid suture forms its apex, and crosses the coronal suture. The 
lambdoid suture lies between the occipital bone and the posterior 
borders of the parietals. These are the sutures which enter into 
the composition of the foetal head and which are of importance to 
the physician in his capacity of accoucheur. Like the fontanelles, 
these sutures are of utility in determining the position of the foetal 
head only after the pregnancy has advanced to that stage when the 
examining finger can reach the head directly through the open cer- 
vix. The sutures and the fontanelles constitute the essential ob- 
stetrical landmarks, so to speak, of the foetal skull, but their pres- 
ence in the head must be remembered in endeavoring to .change posi- 
tion by external examination, since it is by adapting certain portions 
of the head to the pelvic inlet by external manipulation that we are 
frequently enabled to convert an unfavorable position into a favor- 
able. 

On external manipulation, the bladder having been emptied, 
and the abdomen of the woman being covered by a thin sheet, the 
palpating fingers inserted above the pubes as deeply as possible may 
be able — ^under circumstances when deep palpation is not impos- 
sible, owing to great amount of adipose in the abdominal wall or 
excessive amount of liquor amnii — to differentiate the hard, oval 
occiput from the flatter brow of the fmtus. Having determined the 
presentation of the occiput, just above or just below the pubes, it is 
a comparatively simple matter to follow out the outline of the dor- 
sum of the fcetus along one or the other uterine wall to the upper 
extremity of the fmtus or the breech. Further, the presence of a 
Sense of greater or less resistance to one or the other side of the mid- 
pubic line will enable the physician to determine whether the occi- 
put points towa^ the right side or the left side of the woman, — a 
matter of importance, as will be noted later on in the discussion of 
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the subject of Labor.” Absence of marked resistance above the 
pubes and coincident absence of a sense of greater resistance on one 
side of the uterus over the other also give us valuable information, 
in that the inference is sound that the dorsum of the foetus lies in 
the posterior segment of the uterus and that either the brow 
or the face of the foetus is presenting, — unfavorable presentations, 
as will be seen. 

'When, on palpation above the pubes, we do not iind the foetal 
head, but instead the larger, softer, more irregular outline of the 
breech, we are enabled — through deep palpation — ^to detemune 
whether the dorsum of the foetus is anterior or is posterior. In the 
one case the breech may be readily palpated in outline; in the 
other, the anterior face of the foetus being applied to the uterine 
walls in front, we shall on palpation only be able to detect an indis- 
tinct sense of resistance above the pubes, and, following along later- 
ally to one side or the other, we shall feel the foetal feet or knees, 
except where the abdominal walla are very fat or there is an excess- 
ive amount of liquor amnii. 

^ We have noticed that the foetus presents either by the cephalic 
pole, or by the pelvic, or transversely. Under the subject of “ The 
Mechanism of Labor ” these presentations will be considered in de- 
tail. Seeing that it is important to recognize as accurately as pos- 
sible the variety of presentation during pregnancy in order to alter 
a disadvantageous into an advantageous position, it is proper to 
study here in outline the main facts bearing on the subject. 'When 
the head of the foetus presents, flexed, at the pelvic brim, we have 
what is known as presentation of the vertex. 'When the head of 
the foetus presents, extended, at the brim of the pelvis, we have 
a presentation of the face. 

The pelvic extremity may appear at the brim complete)^ 
flexed, the thighs being closely applied to the abdomen and the heels 
resting on the na^, in which case we have a complete presentation 
of the pelv^ extremily. The thighs and the legs may be completely 
extended along t^® ▼entral surface of the foetiis, in which case we 
have a presentation of the breech. 'When the thighs are flexed on 
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tho pelvis and the legs on the thighs we have a presentation of the 
knees. When both thighs aiid legs are extended we have a presen- 
tation of the feet. In case of transverse presentation, — presentatioli 
of the trunk, — either one or the other shoulder presents at the pelvic 
brim, 

When these varieties of presentation descend vertically into 
the pelvis the presentation is known as regular. When, however, 
the descent is inclined we have varieties of each presentation. Thus, 
of the cephalic extremity, we have an occipital, a frontal, and a ■ 
parietal presentation, according as the occiput or the frontal or the 
parietal bone is over the centre of the pelvic inlet. Similarly, in 
case of the pelvic extremity, we may have pubic, iliac, or sacral 
varieties of presentation. Of the trunk, we may have costal, ab- 
dominal, cervical, or dorsal. 

During the course of labor, as will be noted, these irregular 
presentations are apt to become regular, or, if not, it is the duty of 
the physician in attendance to recognize and to rectify them. 

The position of the presenting part of the foetus is again, for 
purposes of study, — and, indeed, of practical import, — divided ac- 
cording as certain points of the foetal presenting part are related to 
certain fixed points in the maternal pelvis. 

In practice the obstetrical landmark for presentation of the 
vertex is the occiput; and, for presentation of the face, the fore- 
head, or, preferably, the chin. In case of the pelvic extremity 
whether the presentation be complete or incomplete, the sacrum is 
selected as the landmark; for the knees the anterior surface of the 
tibia; and, for the feet, the heel or calcaneum. In case of trunk 
presentation, since the shoulder presents at the brim, the acromion 
has been selected as the landmark. 

By bearing these specific landmarks in mind the physician, 
when he' makes his local examination during labor, can tell which 
portion of the {Resenting part is offering, and can thence deduce the 
course of labor oor of action. These are points which will be amply 
considered under the proper heading. 

As regards the- pelvis, practically it must be remembered that 
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the presenting part of the foetus may be turned toward any portion, 
but in the vast proportion of cases either the presenting part at the 
brim of the pelvis occupies one oblique diameter or the other. The 
pelvis, therefore, has been divided into two symmetrical halves, — a 
right iliac region and a left iliac region. The presenting part of the 
foetus must occupy one or the other of these halves, and, according 
to the case, one or another given term is applied. Thus, in case of 
presentation of the vertex, the occiput is either in the left oblique 
diameter of the pelvic brim or in the right oblique. It may occupy 
a position intermediate between, but then we have simply the pre- 
senting landmark in the transverse, diameter, either to the right or 
the left. 

The diameters of the pelvis are the antero-posterior, the ob- 
lique, and the transverse. The presenting part of the foetus always 
occupies at the brim either the oblique or the transverse diameter of 
the pelvis. The pelvic obstetrical landmarks are therefore selected 
in these diameters; and in the oblique diameter the ilio-pectineal 
eminence and the sacro-iliac synchondrosis, left or right, are taken 
as ^e extremities, and the centres of the ilium are taken as the ex- 
tremities of the transverse diametem. I^ow, according as the promi- 
nent foetal landmark in a given case points toward one or another of 
the extremities of these diameters the position is denominated after 
one or another manner. 

Where the vertex of the foetus presents, the occiput lies in the 
left or in the right iliac region and points either toward the right or 
the left pectineal eminence or toward the right or the left sacro-iliac 
synchondrosis. Therefore, we recognize the following varietira of 
presentation of the vertex: — 

Occiput to the left, pointing toward the left ilio-pectineal line; 
occiput to the left, pointing to the left sacro-iliac synchondrosis; 
occiput to the right, pointing to the right ilio-pectineal line; occiput 
to the right, pointing to the right sacro-iliac eynchondforis. 

Li case of the face, the anatomical landmark beipg the chin, 
we recognize verities of presentation according to whether the chin 
pmnts to one or the other of these pel'^o landmarks: — 
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Chin to the left or to the right, anterior or posterior, according 
to the half of the pelvis, right or left, which it occupies, and accord- 
ing to whether it points to the right or the left pectineal AwiiTiaTirift 
or to the right or the left sacro-iliac synchondrosis. 

In case of the pelvic extremity, the sacrum being taken as the 
landmark, we speak of left or of right sacro-iliac anterior or pos- 
terior position, according to whether the breech presents in the right 
or the left half of the pelvis and points toward the left or the right 
pectineal line or sacro-iliac synchondrosis. In case of the trunk, 
the shoulder being taken as the landmark, we speak of the left or 
right anterior or posterior position of the shoulder, according as it 
presents in the right or the left half of the pelvis and points toward 
the left or the right ilio-pectineal line or the right or the left sacro- 
iliac synchondrosis. 

In practice these varieties of presentation are denominated 
thus: — 


Vbbtex. 


L. 0. A., 
E. 0. P., 
L. 0. P., 
E. 0. A., 


Left occiput anterior. 
Eight occiput posterior. 
Left occiput posterior. 
Eight occiput anterior. 


The intermediate positions are known as 0. T. L. or 0. T. R., 
according as the occiput points toward the centre of the left or the 
right ilium. 


' Face. 


M. L. A., 
M. B. P., 
M. L. P., 
M. B. A., 


Mento-left anterior. 
Mento-right posterior. 
Mento-left posterior. 
Mento-right anterior. 


The intermediate poaitions are known as M. L. T. and M. B. T., 
according as the chin points toward the centre of the right or the 


leftilinm. 
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Breech. 


S. L. A., 
S. R. R, 
S. L. R, 
S. R. A., 


Sacrum left anterior. 
Sacrum right posterior. 
Sacrum left posterior. 
Sacrum right anterior. 


Only in case of exceptionally large pelvis or very small child 
can the sacrum point toward the middle of one or another ilium; 
so that practically such positions need not be taken into accoimt. 


Trunk. 

Presentations of the trunk are difFerentiated according as the 
right or the left shoulder points toward the right or the left sacro^ 
iliac synchrondrosis, the dorsum being anterior or posterior. In 
practice it makes no difference, since we are dealing with a presenta- 
tion which cannot be delivered by nature short of the occurrence 
of what is termed spontaneous evolution, but always requires other- 
wise the interference of the physician. These presentations and 
the^ethod of dealing with them will be fully discussed under the 
’ subject of The Management of Abnormal Labor.” 

The presentations and the positions which we have considered 
not uncommonly alter during pregnancy and frequently during 
labor. During pregnancy, where the liquor amnii is present in 
normal amount, the foetus is capable of considerable motion prior to 
engagement of the presenting part; and during labor, under the 
influence of the uterine contractions and in obedience to the con- 
figuration of the pelvis, the presenting part changes in position, 
usually, fortunately, after a fashion which best favors delivery. 
After an understanding of the mechanism of labor the student will 
be in a position to appreciate the reasons for these changes and the 
effect they have on the course of labor. 

A further ai^, gnd a very valuable one where the conditions 
are fayorab^s for diagnosticating the presentation and the position 
of the foetus, is yi^jlded us by auscfultation. * The foetal heart jb/$ittr-» 
ated nearer the cephalie extremity than the pelvie. As we have 
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A. Sit« of Maximum Intensity of the Foetal Heart'sounds in Presentation o* the Vertex 
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noted, the posture of the foetus in the uterus is one of anterior flex- 
ion, and therefore the sounds of the foetal heart are best transmitted 
through the back of the foetus. Where the foetus is presenting by 
the. cephalic extremity, the foetal heart-sounds must necessarily be 
heard with greatest intensity below a line which divides the uterus 
about its middle portion. In case the pelvic extremity is present- 
ing, the heart-sounds will be heard above this line. In practice, 
therefore, when the foetal heart is heard below the umbilicus the in- 
ference is safe that the presentation is one of the cephalic extremity, 
and the reverse holds true for the pelvic extremity. 

A convenient way of remembering where to listen for the foetal 
heart under different presentations and positions is the following: 
Imagine the uterus divided by a line drawn vertically through it and 
passing through the umbilicus. Bisect this line by a second at the 
umbilicus. This divides the abdomen into four equal quarters. In 
one or another of these divisions the foetal heart will be heard with 
maximum intensity, according as the presentation is of one or the 
other variety. Thus, as will be further elucidated under the subject 
of the Mechanism of Labor In case of presentations of the ver- 
tex the heart-sounds will be heard in the left or in the right lower 
segments, according as the back of the foetus occupies the left or the 
right segment of the uterus. (Plate XI, A and B.) In case of 
breech presentations the heart will be heard in the left or the right 
superior segments, according as the back of the foetus lies in the 
left or the right segment of the uterus. 

For the vertex we seek the heart-sounds along a line connect- 
ing the umbilicus and the left or the right anterior superior spine, 
according as the position is left or rig^ anterior. In case of pos- 
terior positions of the vertex the maximum intensity is posterior to 
these lines. (Plate Xlt, A.) 

In case of the breech the heart-sounds are heard where the posi- 
tions are aiiterior, to the left or the right of a line extending through 
the centre of the umbilicus to the centre of the last rib. The sounds 
ere discernible behind these lines to the left or the right, according 
as the position is left or rigfht posterior, (Plate XTT, B.) 
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In case of presentations of the face the heart-sounds are heard 
with maxinrum intensity in the same localities as in case of presenta- 
tion of the vertex. 

In case of transverse presentations, where the dorsum of the 
foetus is anterior, the point of maximum intensity is apt to be below 
the umbilicus, near a line drawn transversely through it to the left 
or the right, according as the head of the foetus is to the left or the 
right. 

Of subsidiary importance in the diagnosis of position is the 
point where the woman \isually feels the movements of the foetus in 
the given case. These movements are often due to motion of the 
small parte, in particular the feet, at times direct impact being felt. 
When the occiput is to the woman’s left side motion will often be 
felt to the greatest extent in the right upper uterine segment, where 
the feet are, and vice versa. In case of presentation of the pelvic ex- 
tremity, motion due to movement of the feet will be appreciated by 
the woman below the umbilicus to the left or to the right, accord- 
ing as the breech is to the woman’s left or right. 

^Information thus acquired carries by itself but very little 
' weight, but may be utilized as corroborative of information in re-, 
gard to presentation acquired through palpation and auscultation. 

In case of multiple pregnancy, the hearing of two or more 
foetal hearts differing in rhythm and of different intensity at differ- 
ent parte of the abdomen, particularly if these sounds are heard by 
independent observers, will lead to the strong presumption that 
there exists more than one foetus. 
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CHAPTER V. 


MECHANISM OF LABOR. 

A. THOROUGH understanding of the mechanical phenomena of 
labor must precede the study of its course and its management. 
Labor may be defined as the effort of certain expelling forces to 
overcome certain resisting forces. The chief expelling force is fur- 
nished by the uterus. The resisting forces which constitute the ob- 
stacle to be overcome are offered by the pelvis and its floor and by 
the foetus, — the body which it is the aim of the uterus to drive into 
the world. In great part labor is the result of muscular contraction 
and of muscular relaxation. One set of muscles contract and relax 
(the uterine) and another set yield or relax (those of the pelvis and 
of the pelvic floor). Furthermore, the shape of the foetus and the 
amount of compressibility it is amenable to must be considered, for 
were it not for certain movements which it executes the foetal body 
could not be made to adapt itself to the mechanical forces by which 
it is gradually propelled along the pelvic canal and thence out of the 
pelvic outlet. 

As we have noted, the foetus at term lies in the uterus, under 
normal conditions, in a state of flexion, surrounded by its mem- 
branous envelopes and floating in a greater or less amount of water, 
which subserves the double purpose of acting, through the mem- 
branes, as a dilating wedge and also of protecting the foetus from in- 
jury from the application of a direct muscular power to its surface. 
During the course of pregnancy coincident with the growth of the 
foetus the uterus not only enlarges in bulk, but also in each individ- 
tial muscular fibre ; so that, at term, we have a body which, properly 
re-enforced by the action of the abdominal muscles, is, under normal 
eonditions, competent to drive its contents down through the pelvic 

<5snal and out into the world. We have seen that during the whole 

( 139 ) 
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course of pregnancy the uterine muscle alternately contracte and 
relaxes. As pregnancy approaches nearer to term these intermittent 
contractions become more appreciable and recur at more frequent 
intervals, until, finally, they merge, as it were, and, under their in- 
fiuence, the lower uterine segment opens at the cervix and the foetus 
is allowed to descend toward the pelvic outlet. These contractions 
of the uterus are strictly involuntary, and they constitute the effi- 
cient cause of labor. When the uterus has expended its force and 
has succeeded in opening the way through its cervix, then the ab- 
dominal muscles are called into play and assist in completing de- 
livery. The effect of the contractions on the uterus is to harden it, 
whereby it alters both in shape and in position. The transverse 
diameter of the organ becomes shorter and its antero-posterior 
longer; it approaches nearer the anterior abdominal wall. During 
the period of relaxation the uterus returns to its previous shape and 
consistency. These periods of relaxation are necessary in order that 
the circulatory process may not be interfered with, and in order to 
enable the muscular fibres to regain tone. Were the contractions 
continuous the result would be spasm of the muscular fibre instead 
of relaxation. During each contraction the contents of the uterus 
are driven downward, the result being that the water in which the 
foetus floats forms a wedge at the lowest portion of the membranes, 
and this wedge assists in forcing the muscle of the lower uterine 
segment to relax. As the uterine contractions increase in frequency 
and in duration, the total result is the gradual opening of the cervix, 
whereby the foetus is enabled to enter the vagina. It is then that the 
abdominal muscles are c^ed into play. The contractions cease to 
be involuntary. The Woman must help herself through expulsory 
effort. The involuntary contractions of the uterus having opened 
up the cervix, the resistance to be overcome now is that offered by 
the Walls of the pelvis and the pelvic floor, in addition to that offered 
by the fcetus itself, which must be made to adapt itself to the shape 
and the dimensions of the canal through which it must pass. 

The canal through which the fcetus must pass is formed hy the 
pelvis and the pelvic floor. The pelvis is divided, from an obstetri* 
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cal stand-point, into a superior and an inferior portion. The supe- 
rior portion of the pelvis constitutes what is termed the pelvic inlet, 
and, except where it is deformed to a considerable degree, it does not 
interfere with the passage of the child. The dividing line between 
the superior and the inferior pelvis is the linea ilio-pectinea. 

In order to appreciate the. mechanism of labor we must study 
the characteristics of these portions of the obstetric pelvis, chiefly 
what are known as its straits and its planes: — 


STRAITS OP THE OBSTETRICAL PELVIS. 

There are two straits, — the superior, or that of the inlet, and 
the inferior, or that of the outlet. 

The superior strait is oval in shape, and when the woman is in 
the erect posture its plane is an oblique one, the direction being from 
behind forward and from above downward. It follows that the 
axis of the pelvic inlet is not in a line with the abdominal cavity, the 
inclination of the plane of this strait being about sixty degrees. The 
axis of the superior strait being a line perpendicular to the centre of 
its plane, if prolonged upward and forward it will emerge in the ab- 
dominal wall at a point a trifle below the umbilicus, and, if pro- 
longed downward and backward it meets the anterior face of the 
coccyx about midway from the tip of the organ. The importance 
of remembering the direction of this axis is obvious, since, in order 
to enter the pelvis the foetus must accommodate itself to this line of 
the pelvic inlet. (Plate XIII.) 

The circumference of the superior strait varies, within nor- 
mal limits, between thirteen and sixteen inches. There are three 
diameters of obstetrical import: The antero-posterior, or sacro- 
pubic, extending from the upper edge of the pubic symphysis to the 
centre of the sacro-vertebral angle, and measuring, on the average, 
four and one-half inches. The transverse diameter, extending 
from the centra of the innominate line of the one side to that of the 
other, und measuring about five inches. The right and the left 
oblique ^anieters, extending from the pectineal eminence of each 
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side to the saero-iliac synchondrosis, and measuring from four and 
one-half to four and three-fourths inches. 

The inferior strait is formed by two triangles, the common base 
of which is the line uniting the ischiadic tuberosities. The apex of 
the anterior triangle is at the tip of the coccyx. The circumference 
of the inferior strait is uneven, which is owed to the projection of 
the coccyx and the tuberosities of the ischium and the depressions 
formed by the pubic arch and the edges of the greater sacro-sciatic 
ligaments. 

The plane of the inferior strait extends from the tip of the 
coccyx to the subpubic point. It is only in labor that this plane 
assumes importance, and then it alters owing to the recession of the 
coccyx under the pressure of the fcetal head. When the woman is 
in the recumbent posture, as she is apt to be in labor, the inclination 
of this plane is from above downward and from in front backward. 
The axis of the inferior strait, when prolonged upward and forward, 
meets the axis of the superior strait at the centre of the pelvic cavity, 
and, if it be prolonged beyond, will end at the sacro-vertebral junc- 
tion or a trifle above this point. When prolonged backward and 
dowuAvard the axis of the inferior strait meets the pelvic floor just 
anterior to the anus. When a woman is in the dorso-recumbent 
position the axis points almost directly forward. (Plate XIII.) 

In the normal pelvis the diameters of the inferior strait meas- 
ure about four inches, but during labor, owing to the recession of 
the coccyx and the yielding of the sacro-sciatic ligaments, there is a 
gain of about one-half inch. 

Intermediate between the superior and the inferior straits lies 
the cavity. The foetus, having entered the superior strait, must 
undergo certain changes in position and in shape in the cavity be- 
fore it can engage normally at the inferior strait. The shape of the 
cavity of the pelvis varies greatly within normal limits, since it is 
dependent on the curve of the sacnim and the coccyx,, and tMs is 
diflerent in each woman. It follow^ therefore, that we caiinot 
properly speak of an axis of the pelvic cavity, for wo are not dealing 
with a straight fine, but with a ctiryilineer. The direction whieh 
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The Plane and the Axis of the Superior 
Strait, or Pelvic Inlet. 


The Plane and the Axis of the Inferior 
Strait, or Pelvic Outlet. 
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the foetus must follow in order to reach the pelvic outlet is a curved 
one. We may define the axis of the cavity as being a curved titm 
passing tiirough the centre of the true pelvis, at aU parts being equi- 
distant from ^e sacrum and the pubes. Along this Une, from inlet 
to outlet, the foetus passes in order to enter the world. 

The diameters of the cavity, with their average measurements, 
are: The antero-posterior, which extends from the middle of the 
Interior surface of the symphysis to the junction of the second and 
third sacral bones, and which measures, on the average, about four 
and one-half inches; the transverse diameter, which extends from 
about the middle of each side of the cavity, crossing the antero- 
posterior at a right angle and measuring about four and one-half 
inches; the two oblique diameters, which extend from the centres 
of the great sciatic foramina to the posterior face of the subpubic 
grooves on each side and measure about four and one-half inches. 

The foetus, having entered the superior strait and engaged in 
the cavity, meets with resistance at the pelvic floor, which it must 
overcome in order to emerge at the pelvic outlet. 

It will be remembered that the pelvic floor is richly supplied 
'^ith fascia which interlaces the muscular structure, giving this floor 
great resistance as well as great distensible power. The muscles, 
which are of importance from an obstetrical stand-point, are few in 
number and are conjoined in a central raph6, so that the pelvic floor 
can yield to applied pressure not alone laterally, but also from be- 
fore backward, as is essential in order to allow the foetal presenting 
part to emerge at the outlet of the pelvis. These muscles are, in 
brief, the following: The levator ani, the constrictor vaginse, the 
ischio-cociygeus, and the ischio-cavemosus. Through the relaxa- 
tion of certain of the muscular fibres of these muscles and through 
the contraction of others, the lower pelvic diaphragm is enabled to 
open in order to give exit to the foetal presenting part. 

These-museles and the fascia- are pierced by three openings, — 
the anal, the vulvwf, and the urethral. The muscles we have noted 
not onljr clothe the pelvic floor, as it w«fe, but they also surround, in 
a mei|stnfe, each df these openmgs, acting both as constrictors and re- 
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laxois. It is important to remember the points of attachment and 
of origin of these muscles, and they are as follow: The levator 
ani and the ischio-coccygeus is a double symmetrical muscle, at- 
tached in front, on the internal surface of the body of the pubra, 
cloise to the symphysis, to the posterior surface of the horizontal rami 
of the pubes, to the ischiatic spine, and to the anterior surface of the 
lesser sciatic ligament. From these attachments the fibres radiate to 
a central fibrous raph4 which extends from the coccyx to the rectum, 
being attached to the lateral walls of the rectum, to the lateral walls 
of the vagina, and to those of the bladder. The fibres passing from 
the sciatic spine and the sciatic ligament to the coccyx constitute the 
ischio-coccygeus muscle, and form the posterior fasciculus of the 
levator ani. 

The sphincter ani is a muscle surrounding the lower extremity 
of the anus, and extending from the tip of the coccyx to the pos- 
terior portion of the rectum. It encircles the rectum, the anterior 
fibres decussating — ^those from the right passing to the left, and 
vice versa — and uniting to form the constrictor vaginse. This 
ny^le, the constrictor vaginas, surrounds the urethra anteriorly and 
extends to the clitoris, joining the fibres of the ischio-cavemosuS. 
The constrictor vaginse and the sphincter ani, therefore, form a 
figure-of-8. 

The transversus perinei consist of a pair of symmetrical mus- 
cles. They originate from the anterior surface of the ischiatic 
tuberosities and, passing into the space between the vulva and the 
anus, blend there with the sphincter ani and the constrictor vaginse. 
The ischio-cavemosa are symmetrical muscles extending from the 
ischiatic tuberosities and the ischio-pubic rami, surrounding the 
root of the clitoris and merging with the upper attachment of the 
constrictor vaginse. 

Such, in brief, are the constituent parts of the pelvic floor. 
The force essentitd to overcome the resistance of the pelvic floor is 
fumished^chiefly by the contractions of the abdominal muscles, 
sided by the bearing-down effort of the woman, whdreby, of coune^ 
the* intra-abdominal pressure is increa^. These forces are lai^ly. 
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dependent on the volition of the woman and are intermittent in 
action, — a very necessary factor, it will be noted, in order to prevent 
undue pressure on the pelvic floor of a continuous nature, which 
could but result in injury. 

The pelvic floor measures, on the average, from the tip of the 
coccyx to the anus one inch and three-fourths, and from the anus 
to the vulva one-fourth of an inch. As the presenting part emerges 
at the pelvic outlet the relaxation and retraction of the muscles and 
the fascia are such as to give a measurement of about five inches 
from the coccyx to the posterior margin of the outlet. 

Having considered the nature of the expellent forces and the 
resistance to be overcome which is offered by the pelvis and the 
pelvic floor, it remains to note the configuration, from an obstetrical 
point of view, of the foetus, which must pass from the uterine cavity 
out at the outlet. 

The foetal head is the portion of the foetus which presents the 
greatest mechanical obstacles in its passage through the pelvis, and 
therefore it is important to understand its configuration thoroughly. 
The foetal head, in shape, is oval, being composed of the face and 
cranium, its larger extremity being posterior. Eight bones enter 
into the composition of the cranium, — ^the occipital, frontal, eth- 
moid, sphenoid, two temporals, and two parietals. The frontal bone 
in front, the parietal and the squamous plate of the temporal later- 
ally, and the occipital bone posteriorly form the vault of the cra- 
nium. Its base is composed of the sphenoid, the ethmoid, the 
petrous portion of the temporal, and the basilar portion of the 
occipital bone. The bones which enter into the composition of the 
vault of the cranium are separated from each other by the sutures 
and the fontanelles. The result is that there exists not alone con- 
siderable motion between these bones, but there is room for con- 
siderable compressibility. 

The sutures of obstetrical interest are the sagittal, coronal, 
and the lambdoidal. The sagittal extends from the middle of the 
coronal suture to the apex of the lambdoidal. It separates the parie- 
^ boneSk The coronal suture divides the parietals from the frontal, 
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aiid is intersected at its middle hj the sagittal suture. The larnb^ 
doidal suture lies between the occipital bone and the posterior bor-^ 
ders of the parietals. The extremities of this suture lie at the 
squamous plate of the temporal bone^ and its apex is at the posterior 
end of the sagittal suture. As will be noted, since the head of the 
foetus is subject to compression as it passes through the pelvis, these 
sutures project, from the sliding of the bones on one another. In 
this way the dimensions of the foetal head are diminished in certain 
of the diameters and are increased proportionately in others. The 
determination of the direction of these sutures enables the examin- 
ing finger to become cognizant of the portion of the foetal head 
which lies in one or another part of the pelvis. 

The presence of the fontanelles enables the head of the ftetus 
to be further compressed as it passes through the pelvis, and 
the recognition of one or the other fontanelle of obstetrical signifi- 
cance teaches that one or another portion of the head occupies one or 
another part of the pelvis. We distinguish the greater and the 
lesser fontanelle, as has been stated, and it is important to bear in 
mi^d the characteristics of each. To recapitulate: the greater fon- 
tanelle is quadrangular in shape, and is bounded by the borders of 
the frontal and the parietal bones. The anterior angle is formed by 
the separation of the halves of the frontal bone; the posterior angle 
is formed by the junction of the parietals; the lateral angles are 
formed by the divergence of the frontal from the parietal on each 
side. At each angle a suture terminates, and this characteristic, to- 
gether with the quadrangular shape, enables the finger to readily 
recognize this fontanelle. The smaller and posterior fontanelle oc* 
cupies the point where the sagittal and the lambdoidal sutures unite. 
In shape this fontanelle is triangular, the angles being formed by 
the parietals and the occipital bone. 

The circumference and the diameters of the fa?tal head are of 
prime importance, since on their adaptability to the pelvis depends 
the emergence oi the f<ptal head at the .outlet. The importance of 
the diameters increases with the degree in which the configuralion 
of the pelvis differs from the normal, as is amply exemplified in the 
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portion of this work dealing with the surgery of obstetrics. The 
chief diameters of the foetal head, with their measurements, are : — 

The occipito-frontal, extending from the occipital protuber- 
ance to the root of the nose, measures about four and thre^-fourths 
inches. 

The occipito-mental, extending from the occipital protuber- 
ance to the chin, measures about five and one-fourth inches. 

The cervico-bregmatic, extending from the posterior border of 
the anterior fontanelle to a point midway between the occipital pro- 
tuberance and the occipital foramen, measures three and three- 
fourths inches. 

The fronto-mental, extending from the top of the forehead to 
the chin, measures three and one-fourth inches. 

The suboccipito-bregmatic, extending from the occipital pro- 
tuberance to the centre of the anterior fontanelle, measures three 
and one-fourth inches. 

The biparietal, extending from one parietal protuberance to 
the other, measures three and three-fourths inches. 

The bitemporal, extending from the centre of the temporal 
bone on one side to the other, measures about three inches. 

The bimastoid, extending from the mastoid process of one side 
to that of the other, measures about three inches. 

A further point about the foetus, of interest in connection with 
the mechanism of labor, is the manner after which its head is articu- 
lated to the spinal column. This articulation is of such a character 
that when, under the influence of the uterine and abdominal con- 
tractions, the head enters the pelvis, it is in a position of flexion, 
the position so necessary, fts will be noted, in order that the favorable 
diameters of the foetal head may become applied in the favorable 
diameters of the pelvis. The articulation to the spinal cord is such 
that the portion of the head anterior to the foramen magnum rep- 
resents the long arm of a lever; in consequence, when, under normal 
conditions, the head enters the pelvis, the forces being equally dis- 
tributed anteriorly and posteriorly, the head flexes on the sternum. 

The meohnnism of labor differs in detail according to the pres- 
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entation^ although in genpral the foetus performs a series of evolu- 
tions each of which tends to faciUtate its passage from the uterus 
through the pelvis. These movements are : flexion, descent, in- 
ternal rotation, extension, external rotation or restitution, and com- 
plete delivery. 

We have already noted that the attitude of the foetus in the 
uterus is one of flexion, this attitude being the one under which the 
foetus best accommodates itself to the capacity of the space in which 
it lies. Under the influence of uterine and abdominal action this 
flexion becomes intensifled until the presenting part reaches the 
pelvic floor, when, in order to facilitate delivery, the foetus under- 
goes the movements of rotation and of extension. Flexion and de- 
scent assist in the engagement of the presenting part in the superior 
strait; when the presenting part reaches the floor of the pelvis rota- 
tion occurs in order to bring the most favorable diameters of the 
foetus into the most favorable diameters of the cavity and of the out- 
let of the pelvis. In order to emerge at the outlet the presenting 
part must extend to a greater or less degree in order to bring into the 
Bntero-posterior diameter of the outlet — the widest diameter — the 
fliameters of the presenting part which can best be there accommo- 
dated. External rotation is essential in order that the portion of the 
foetus yet in the pelvis may, in turn, present its most favorable 
diameters to those of the cavity and of the outlet of the pelvis. 

Whilst, normally, the general mechanical scheme is the same 
for all varieties of presentations, the mechanism varies in certain 
respects with each position, and, therefore, it is essential to consider 
tersely the mechanical phenomena of each. 

Because of their greater frequency, we first study the mechan- 
ism of presentations of the vertex. 

The vertex may present at the superior strait in one of four 
positions denominated as follows : Left occiput anterior (L. 0. A.), 
right occiput anterior (R. O. A.), left occiput posterior (L. O. P.), 
and right j^ciput posterior (R. O. P.). Prior to descent intermedi- 
ate poritions are, possible, such as transverse/ pubic, and sacral; but 
since, in order to descend, the vertex- must assume one of the four 



MECHANISM OF LABOR. 


149 


positions noted, except where we are dealing with an abnormally 
large pehds or an unusually small foetus in relation to the given pel- 
vis, it is only necessary to remember these positions and to study 
their mechanism. 

L. 0. A, Position {Occiput to the Left and Anterior ), — The 
diagnosis of the position is established by palpation, auscultation, 
and vaginal touch. 

On palpation, when the attempt is made to grasp the head at 
the superior strait, a greater sense of resistance is determined to the 
right of the midline. This is due to the fact that the forehead lies 
here, flexion of the chin on the sternum of necessity making the 
forehead more prominent here when the occiput lies to the left of 
the pelvis and anterior. The palpating hands will hence be able to 
map out a greater sense of resistance along the left anterior surface 
of the uterus, where the back of the fcctus lies. The small parts of 
the foetus will be found occupying the right upper uterine segment. 

On auscultation, since the back of the foetus is applied to the 
left anterior uterine segment, and since the foetal heart occupies a 
position nearer the cephalic pole of the fcetus than the pelvic pole, 
the foetal heart-sounds will be heard below the umbilicus in a line 
extending from the left anterior superior spine to the umbilicus. 

Vaginal touch only yields information of value after the cervi- 
cal canal has dilated sufficiently to enable the finger to reach the 
presenting part, and often not until the membranes have ruptured. 
The finger reaches the head and deteraiines the sagittal suture. This 
suture is recognized by remembering that at its extremities are the 
fontanelles, the anterior fontanelle in the position we are now con- 
sidering being found behind and to the right, and the lesser fon- 
tanelle being found in front and to the left. The sagittal suture, 
therefore, lies in the left oblique diameter of the pelvis, which is 
the diameter extending from the left ilio-pectineal eminence to the 
J^ight sacro-iliao synchondrosis. 

Under normal conditions the head does not become perfectly 
flexed ^til the membranes have ruptured; that is to say, descent 
does not b^n. Under the influence of the uterine contractions the 
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cervix opens and the foetus is forced down into the superior strait. 
Flexion and descent are practically coincident, and the vertex enters 
the superior strait with its plane nearly coincident with that of the 
strait. The chin being flexed on the sternum, the sagittal suture 
may be traced in the left oblique diameter of the strait. The vertex 
thus descends to the pelvic floor. Normally, during descent, the 
vertex is* nearly perpendicular; that is to say, the parietal emi- 
nences are in the same plane. When, however, the head enters the 
cavity and approaches the pelvic floor, the anterior parietal emi- 
nence — ^in this position the right — sinks lower than the posterior; so 
that this eminence, instead of the sagittal suture, will be determined 
in the left oblique diameter of the pelvis. When the head reaches 
the pelvic floor rotation occurs. The result of rotation is that the 
occiput is brought to the front; that is to say, the chin remaining 
flexed on the sternum, the round occiput glides along the left antero- 
lateral plane of the cavity of the pelvis until it looks toward the 
■pubes, the forehead and the chin looking toward the sacral con- 
•cavity. The cervico-breginatic diameter of the head is thus brought 
into apposition with the antero-posterior diameter of the outlet; that 
is io say, a measurement of about three and one-half inches is ap- 
plied to one about four and one-half. The biparietal diameter occu- 
pies the transverse of the pelvis, or a measurement of about three 
and one-half inches is opposed to one about four and one-fourth 
inches. It will be noticed that the head rotates into this favorable 
position for the reason that further descent is impossible otherwise, 
and, since the occiput has all along pointed to the left and anteriorly, 
the natural motion for it to make is from the left toward the front. 
In acquiring this position the foetal neck is twisted to a degree, for 
the body of the foetus, being still in the uterus and grasped by its 
contracting walls, does not rotate, the shoulders remaining in the 
oblique diameter of the superior strait. 

As the contractions of the uterus, aided now by those of the 
abdominal muscles^ in great part, increase, tbe occiput, or short 
lever of the head, descends — flexion of the chin on the sternum be- 
coming exaggersted^until the neck of the foetus gels under the 
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Presentation of the Vertex. Right Occiput Anterior. 
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pubic arch. Further descent of the occiput is now impeded, and, 
since the expelling force is still in action, the effect is applied to the 
anterior lever, and the chin leaves the sternum or the head extends. 
The floor of the pelvis bulges greatly, its muscles relaxing laterally 
and retracting backward, and gradually the forehead, the face, and 
the chin sweep over the perineum into the world. 

We have seen that in the movement of rotation the neck of the 
fcetus necessarily becomes twisted. As soon as the head is bom the 
neck untwists and the occiput turns toward the left of the woman, — 
the position it originally occupied. This movement is termed 
external rotation, or restitution.” The shoulders, still in the 
oblique diameters, now descend until they reach the pelvic floor, 
when they rotate antero-posteriorly. The right, or anterior, 
shoulder, in the position we are considering, descends under the 
pubic arch and there becomes the fixed point. The left, or posterior, 
shoulder sweeps down the pelvic floor, and, as a rule, emerges over 
the margin of the floor first, when it drops down and allows the 
pubic shoulder to emerge. The emergence of the remainder of the 
foetal body is now usually rapid, the nates being expelled after the 
same manner as the shoulders; that is to say, in the position we are 
considering, *the anterior, or right, natis appearing under the sym- 
physis and there becoming fixed, whilst the posterior, or left, natis 
sweeps over the pelvic floor and out at the outlet. (Plate XIV.) 

R. 0. A, Position (Occiput to the Right and Anterior ). — On 
palpation at the superior strait the hands meet with a sense of 
greater resistance in front and toward the left, corresponding to the 
foetal forehead. Along the right antero-lateral segment of the 
uterus greater resistance is determined by the palpating hands than 
along the left segment, corresponding to the back of the foetus. At 
the right upper segment of the utenis the outline of the foetal breech 
may be determined, and opposite this the small parts may usually be 
made out. 

On auscultation the maximum intensity of the fietal heart- 
sounds is determined in the line extending from the umbilicus to the 
right anterior superior spine, because the dorsum of the foetus is ap- 
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plied to the right antero-lateral wall of the uterus. On vaginal 
touch, during labor, the posterior fontanelle is found forward and to 
the right and the anterior fontanelle behind and to the left. The 
sagittal suture may be traced along the right oblique diameter of the 
pelvis, extending from the anterior fontanelle, which is on a level 
with the left sacro-iliac synchondrosis, to the posterior fontanelle, 
■which is on a level with the right ilio-pectineal eminence. 

Flexion and descent are similar in mechanism to that just 
noted for the position L. O. A. Eotation differs only in that in 
order to bring the occiput under the pubes the head must turn for- 
ward along the right lateral plane of the pelvis. Extension occurs 
as in case of the position L. O. A. External rotation, or restitution, 
brings the occiput pointing toward the right thigh of the woman. 
The left, or anterior, shoulder becomes fixed under the pubic arch, 
whilst the right, or posterior, shoulder sweeps over the pelvic floor. 
The left, or anterior, natis passes under the pubic arch and the right, 
or posterior, natis sweeps over the pelvic floor. 

L. 0. P. Position (Occiput to the Left and Posterior ), — On 
palpation the hands at the pelvic brim must sink in deeply before 
meating with resistance, and this is determined to the left and be- 
hind. 

Along the left lateral segment of the uterus greater resist- 
ance is determined than along the right, but the hands must palpate 
more deeply than in case of the position L. O. A., since the back of 
the foetus is deeper and posterior instead of being applied close to the 
antero-lateral wall of the uterus on the left. In the right upper seg- 
ment of the uterus the foetal small parts are, as a rule, easily deter- 
mined, more to the front, however, than in case of L. O. A. position. 
On auscultation the maximum intensity of the foetal heart-sounds 
is in a line extending from the umbilicus to the left anterior superior 
spine, but posterior to this line instead of about its centre, as in case 
of the left anterior position. By vaginal touch, during labor, the 
posterior fontanelle is determined behind and to the left, and the 
anterior fontanelle is found on a level with the right ilio-pectineal 
eminence. The sagittal suture lies in the right oblique diameter of 
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the pelvis, the occiput pointing toward the left sacrodliac synchon- 
drosis. 

The mechanism of this position throughout depends on 
whether flexion of the chin on the sternum is complete or not. This 
is an extremely important point to remember, for, as will be noted 
later, during the progress of labor in this position everything de- 
pends on the attendant realizing the importance of maintaining this 
flexion by means of such measures as will be described. Where 
flexion is complete the head enters the pelvic superior strait and de- 
scends to the pelvic floor without special difficulty; but in case of 
incomplete flexion the longest diameter of the foetal head — the 
occipito-frontal — cannot engage with ease at the superior pelvic 
strait, and there results alteration in the clinical course of labor, 
which will be duly dwelt upon. 

The head, being well flexed, descends to the pelvic floor in the 
right oblique diameter of the pelvis. On reaching the pelvic floor, 
under normal conditions of pelvis and of foetal head, anterior rota- 
tion occurs. Since the occiput still points toward the left sacro- 
iliac synchondrosis, it is apparent that, in order to bring the occiput 
under the arch of the pubes, it must traverse the posterior lateral 
pelvic plane and then the anterior left lateral plane. In order to ac- 
complish this, since the posterior lateral plane is deeper than the 
anterior, the occiput is able, as a rule, to sink deeper before begin- 
ning the rotation, flexion becoming exaggerated. The route the 
occiput has to travel is much longer than in case of the left anterior 
position, and often rotation does not occur until the pelvic outlet is 
reached. This is a point to be remembered, because, under normal 
relations as regards size, this position is apt to give rise to anxiety 
unless it be borne in mind that rotation is apt to occur even though 
delayed. The occiput once under the pubic arch, expulsion is simi- 
lar to the mechanism in case of L. O. A. External restitution 
throws the occiput farther backward as regards the woman’s thigh 
than in case of L. O. A., but the shoulders and the nates emerge 
after the ^me mechanism. 

When the foetal head reaches the pelvic floor in this position 
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and flexion is incomplete^ then^ instead of rotation occurring an- 
teriorly, the occiput glides into the hollow of the sacrum, giving us 
a position which may constitute one of the most difficult of all to 
deal with. This will be fully discussed in speaking of the clinical 
course of abnormal labor. (Plate XV.) 

B. 0, P. Position (Occiput to the Bight and Posterior ). — On 
palpation, the back of the foetus being posterior, the hands must 
penetrate deeply, in order to determine the greatest resistance, 
which is along the right lateral segment of the uterus and posterior. 
The breech is found in the up^r right segment of the uterus, but 
again at a deeper level than in case of B. O. A. The small parts of 
the foetus are determined in the left upper segment of the uterus, 
nearer the midline than in case of E. O. A. On auscultation the 
maximum intensity of the heart-sounds is posterior to the line ex- 
tending from the umbilicus to the right anterior superior spine. On 
vaginal touch, during labor, the posterior fontanelle is determined 
behind, to the right, near the right sacro-iliac synchondrosis, and the 
anterior fontanelle is found to the left and in front, on a level with 
the left ilio-pectineal eminence. The sagittal suture lies in the left 
oblique diameter of the pelvis. 

The mechanism of this position, as in case of L. 0. P., depends, 
for its normal course, as to whether flexion is complete or not, and 
similar remarks are applicable. Flexion being complete, when the 
head reaches the pelvic floor the occiput, in order to get under the 
pubic arch, must traverse the right postero-lateral plane, and next 
the right antero-lateral plane. After expulsion the occiput points 
a trifle posterior to the position it assumes in case of the position 
E. O. A. ; the shoulders- and the nates are delivered after a similar 
mechanism, the left engaging under the symphysis and the right 
sweeping over the pelvic floor. Where flexion is defective, either 
the head does not rotate until the outlet is practically attained or 
else the occiput turns into the sacral hollow, giving rise, as will be 
noted, to an exceedingly unfavorable position as regards the 
mination Of 'the labor and the integrity of the structures of the pel^ 
vie floor. ^ u 
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Ibbeoulabities in the Mechanism of Presentations 
OF THE Vertex. 

tJnder normal conditions the mechanism of labor occurs after 
the manner described. There are deviations from this mechanism, 
however, which we must consider. 

■ At the superior strait obliquity of the uterus or disproportion 
between the pelvic inlet and the presenting part leads to irregulari- 
ties in the presentation whereby the necessary mechanism of flexion 
and of descent does not occur, or occurs, at best, after an imperfect 
fashion. Where there exists imperfect flexion of the head, instead 
of the occipito-bregmatic circumference presenting, the occipito- 
frontal presents. Such a position is not at all uncommon before the 
onset of labor; but, when once this has set in, perfect engagement 
necessitates perfect flexion. Again, not uncommonly we note what 
are termed inclined presentations of the vertex, where a parietal 
protuberance or an ear offers at the centre of the superior strait in- 
stead of the vertex. The most common cause of this obliquity of the 
uterus, and the result of this presentation, is that the long occipito- 
mental diameter offers at the superior strait. As a rule, the position 
alters on rectification of the uterine obliquity, the head becomes 
properly flexed, and labor progresses normally. Should this not 
occur, obviously, the head becomes impacted at the brim and the 
woman cwnot deliver herself. 

In the cavity, as we have noted, deficiency in flexion is a com- 
mon cause of posterior rotation of the occiput. The indication, 
therefore, is to promote flexion as soon as its absence is determined. 
In general, the effect of deficiency in flexion is to retard the progress 
of labor. 

Itotation may fail altogether, particularly in multiparjse with 
large pelvis or disproportionately small foetus. The occiput then 
escapes, obliquely along the ischio-pubic rami instead of from under 
the pubiq arch. Again, whilst the head may rotate properly, the 
shoi:fl4e^ ^ the trunk may not, in which case they emerge ob- 
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Rotation may become exaggerated; that is to say, the occiput 
may pass under the symphysis, when, instead of becoming fixed to 
permit of extension, it turns to the other side of the anterior lateral 
pelvic plane, a right position becoming a left, or vice versa. Or- 
dinarily this excessive rotation is not permanent, but the occiput 
shortly reverses its path and again becomes fixed under the pubic 
arch. 

Rotation of the occiput toward the sacrum instead of under 
the pubic arch is the deviation from the normal mechanism which 
is- most to be feared. In such an event, if the deviation remain per- 
manent, it is exceptional if interference be not called for in order 
to effect delivery, — especially in the primipara with rigid pelvic 
floor. In case the head be small in proportion to the pelvic outlet, 
or in multiparse with relaxed pelvic floor, the occipito-sacral position 
may be bom spontaneously, but the process is a tedious one and 
always at the expense of the integrity of the muscles and fascia of 
the pel-vic floor. The occiput must pass along the entire posterior 
pelvic wall, which is much longer than the anterior. The chin be- 
comes forcibly flexed on the sternum, the forehead becomes the 
fix^ point imder the symphysis, and the occiput emerges first, fol- 
lowed by the face and next by the chin. Usually this mechanism 
occurs obliquely, but often in the midline, when the chances of 
laceration are greatly increased. Very rarely, as will be noted, 
flexion fails altogether and the face presents. In such a case, if the 
chin rotate backward, delivery by the natural efforts is impossible. 
If the chin rotate imder the symphysis, then delivery occurs, as will 
be noted imder “ The Mechanism of Face Presentations.” 

External rotation, being in a measure dependent on the 
shoulders, will fail if the shoulders descend obliquely, or superrota- 
tion will occur if the shoulders rotate in a direction contrary to 
that which is customary. As a rule, however, where this euperrota- 
tion occurs it is only apparent, being dependent on an erroneous 
diagnosis of the oHginal position. 
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OHANOE8 IN THE F<ETAL HEAD UNDER THE INFLUENCE OF THE 
MECHANISM OF LABOR. 

Xlxo fostfll li6&d^ in order to undergo the mechenism we h&ve 
described, alters somewhat in shape, or molds, as it is termed. This 
molding is most marked where there exists disproportion between 
the pelvis and the feetus, but, under normal conditions, what is 
termed the caput succedaneum forms, which varies in size ac- 
cording to the length of the labor and as to whether the membranes 
rupture early or late. The caput succedaneum is the result of a 
seroHsanguinolent infiltration of the soft parts of the foetal head, and 
it forms on that portion which is not subjected to pressure; in other 
words, on that portion of the head which offers in the centre of the 
pelvic planes. It is of no importance and disappears at the end of a 
few days after labor. Its cliief value is that it enables us to confirm, 
after the birth of the child, the diagnosis we had reached as to the 
position, for its situation varies according to the position of the occi- 
put. Thus, in right positions it forms on the left lateral surface of 
the head, usually at the left parietal bone, whilst in left positions it 
will be found on the I’ight surface of the head at the right parietal 
bone. 

THE MECHANISM OP FACE PRESENTATIONS. 

Presentations of the face occur about once in two hundred and 
fifty labors, and are, therefore, relatively uncommon. They result 
from lack of flexion, giving us the chin as the landmark instead of 
the occiput. According as the chin points to the left or the right 
antero-lateral or postero-lateral plane of the pelvis we recognize four 
cardinal positions (using the Latin word mento for chin) : M. L. A. 
(mento-left anterior), M. R. A. (mento-right anterior), M. L. P. 
(mento-left posterior), and M. R. P. (mento-right posterior). 

Originally all face presentations are either right or left trans- 
verse, but eventually the position assumed is one or the other above 
noted^ Interaiediate positions, chin to pubes and chin to sacnrni, 

described, but, under the influence of the mechanism of labor, 
these alter to an anterior or a posterior oblique. 
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The most frequent A’ariety of presentation of the face is 
-M. li, P.; that is to say, the foreliead points to tlie left ilio-pectineal 
eminence and the chin to the right sacro-iliac synchondrosis. In 
fact, this position of the face is the direct extension of the most fre- 
(pient presentation of the vertex, — L. O. A. Before rupture of the 
mernbraiies tlic position is really one of the brow, but as soon as rupt- 
ure occurs, the uterine forces acting through the vertebral column 
in a direction toward the chin, the head necessarily extends, giving 
us a presentation of the face. The face occupies the left oblique 
diameter of the superior strait, the mento-bregmatic diameter of the 
face lying in this diameter of the pelvis, the bimalar diameter of the 
face occupying the right oblique diameter of the pelvis. The ven- 
tral surface of the foetus looks backward jind to the right, the dorsal 
Mirfac(i forward and to the left. Tin; uterine contractions increase 
the extension until the occiput rests on the rlnrsum of the fertus. 
The head thus extended descends, but nevtu’ as far as in vertex pres- 
entations, since the amount to which it can desc'tmd is limited by 
the length of the neck of the fa*tus. "When farther descent is im- 
possible the chin rotates along the right antero-lateral plane of the 
pelvis, the effect being that the chin is brought under the symphysis. 
This procc'ss is a slow one, and when the chin reaches under the 
arch it becomes the fixed point. The expedient forces are now ap- 
]died to the forehead, and this gradually sinks lower, flexing and 
emerging first over the posterior commissure of the vulva. Thus, in 
succession, the mcnto-frontal, the mento-bregmatic, the mento- 
occipital, and finally the mento-suboccipital diameters emerge. 
When the face has been delivered the shoulders undergo the move- 
ment of rotation, the chin turns toward the woman’s right thigh, 
and the remaining evolutions are exactly as in case of presentations 
of the vertex. 

This general description of the mechanism applies to all posi- 
tions, the variations simply depending on rotation from left to right 
or from right to left, according as one or the (►ther is requisite to 
bring the chin under the pubes. 

As we noted that rotation of the occiput, in case of vertex pres- 
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entations into the hollow of the sacrum, or, at any rate, posteriorly 
instead of anteriorly, constituted an abnormal mechanism, and one 
which rendered labor difficult or impossible without assistance, simi- 
larly in case of the face posterior rotation is unfavorable, and to a 
greater degree, since we may at once state that, when the face has 
descended with the chin to the sacrum, delivery constitutes a me- 
chanical impossibility without resoit to art. 

The diagnosis of face presentations prior to labor must be con- 
sidered impracticable so far as the differentiation of the varieties 
are conceraed. (Plate XVI.) By palpation we may ordinarily, in 
case the abdominal walls are thin, make out the occiput as more 
prominent to the right or the left on the side corresponding to the 
dorsum of the foetus, and occasionally, even, we may be able to feel 
the furrow formed between the back and the head by the process of 
extension of the head; but, beyond this, little information will be 
secured. On auscultation our suspicions are further aroused, since 
the maximum intensity of the heart-soimds, owing to the higher 
position of the head in face cases, will be about on the level of a line 
running through the umbilicus instead of in the line extending from 
the umbilicus to one or the other anterior superior spine, as is the 
case in flexed presentations of the vertex. As a rule, it is by vaginal 
touch that we may reach a diagnosis, and this is only possible after 
rupture of the membranes and with sufficient dilatation of the cer- 
vix to enable the finger to come in contact with the presenting part. 
On one side or the other, according to the position, we reach the 
sagittal suture ending at the anterior fontanelle. When the finger 
follows this suture as far as possible it reaches the superciliary ridges 
and the root of the nose. Below this we find the nostrils and the 
mouth. We may not be able to reach the chin, but a little care in 
recognizing the landmarks we have just noted will save from error 
in diagnosis. The direction of the nostrils will teach where the chin 
lies, and sometimes we may be able to reach one or the other ear, 
when, bearing in mind the shape of this organ, the diagnosis is again 
further certified to. 

The above landmarks are easy of recognition early in labor. 
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but, in cases where the labor has been prolonged before a proper 
examination has been made, the formation of the caput on the face 
practically obliterates them, rendering the diagnosis exceedingly 
difficult unless we are able to reach the chin. In case of prolonged 
labor (and face cases are usually very tedious) the caput distorts 
the face to a great degree. The cheeks and the lips are greatly 
swelled and the lids of the eyes are enormously oedematous; often 
the head of the fo'tus remains extended for days after delivery. 


PRESENTATIONS OF THE PELVIC EXTREMITY. 

The pelvic extremity of the foetus may offer at the superior 
pelvic strait either after a complete or an incomplete fashion. A 
complete presentation is where the breech of the foetus and the 
lower extremities offer; that is to say, where the thighs arc flexed on 
the pelvis, the legs on the thighs, and the heels are applied to the 
nates. (Plate XVII.) 

There are varieties of incomplete presentation; thus, the legs 
may be extended on the ventral surface of the foetus, or the feet may 
offer, or the knees, or either one foot or one knee. 

Whatever the variety of presentation, the mechanism of labor 
is the same. 

Presentations of the pelvic extremity are next in frequency to 
those of the vertex, occurring about once in fifty cases. The posi- 
tions are denominated according to whether the sacrum of the foetus 
points toward the left or the right anterior or posterior lateral plane 
of the pelvis. 

Thus we determine: S. L. A. (sacro-left anterior), S. E. A. 
(sacro-right anterior), S. L. P. (sacro-left posterior), and S. E. P. 
(sacro-right posterior). 

The left positions are more frequent than the right, even as 
held in cases of presentations of the vertex. 

From a study in extenso of the left anterior sacral position the 
mechanism of the other positions can be readily understood. 
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MECHANISM OF SAOEO-LEFT ANTERIOR POSITION. 

On palpation the pelvic extremity is determined in the left 
iliac fossa. The outline of the dorsum of the foetus may be traced 
along the anterior left lateral wall of the uterus. In the riglit upper 
uterine segment the hard, roundish head may be felt, and where the 
liquor amnii is present in sufficient amount ballottement of the head 
may be elicited. On auscultation the maximum intensity of the 
heart-sounds is determined above the level of the umbilicus and to 
the left. Prior to rupture of the membranes vaginal touch reveals 
simply the absence of an accessible presenting part, the lower uter- 
ine segment being lilled to a greater extent tlian is the case where 
the cephalic pole of the fu'tus presents. After rupture of the mem- 
branes, the cervix being patulous to the examining linger, we reach 
the anterior, or left, natis; below this the cleft between the nates is 
determined. When tlie finger is passed upward to the left the anus 
is detected, and beyond this the coccyx. The determination of the 
coccyx not alone certifies to the presentation, but also to the posi- 
tion, since it always points toward the ventral surface of the f<ptus. 
In case of the position we are considering, the coccyx points pos- 
teriorly and to the right. In case the sacrum can be felt it will be 
found to point forward and to the left. The fossa between the nates 
occupies nearly the left oblique diameter of the pelvis, the bi-iUac 
diameter being in the right oblique of the pelvis. 

In case of presentation of the pelvic extremity, when the mem- 
branes rupture, since the breech does not fit the superior strait as 
accurately as the vertex, the liquor amnii drains away rapidly and 
the uterine walls close down on the foetus. The result is that com- 
plete flexion of the foetal parts occurs, the fcptus thus being made as 
small as possible to adapt itself to the superior strait. The first 
mechanism, therefore, is termed “ adaptation.’^ Next occurs 
descent. The sacrum sinks down the left anterior plane in an ol)- 
lique manner to the floor of the pelvis. Here it meets with resist- 
ance. In accordance with the same law of physics which hcl<l in 
case of the other presentations we have considered, that is to say. 
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when a body is subject to the action of two opposing forces it moves 
in the direction intermediate between the two, viz., in the direction 
of least resistance, — the sacrum rotates until the anterior, or left, 
hip passes under the pubic arch and the posterior, or right, hip glides 
backward into the sacral concavity. This rotation is necessarily a 
slow procedure, especially in case of primiparie, because the soft, 
yielding breech of the f<etus offers but slight resistance, compara- 
tively, to the opposing forces. The anterior hip having passed 
under the pubic arch, this hip becomes the fixed point, and around 
this the posterior hip gi*adually revolves along the pelvic floor till it 
emerges at the posterior vulvar commissure. It then drops down 
toward the woman^s anus and the anterior hip emerges from under 
the symphysis. AVhilst the hips have rotated antero-posteriorly, the 
shoulders and the head have remained transverse. The shoulders 
now rotate obliquely and thus descend to the pelvic floor, where 
they meet with resistance and rotate in turn antero-posteriorly, the 
left shoulder becoming fixed under the pubic arch and the right 
gliding into the concavity of the sacrum. The left shoulder 
becoming the fixed point, the right traverses the pelvic floor 
and is delivered over the posterior vulvar commissure. The left 
then passes from under the symphysis. The head of the fentus 
next rotates into the oblique diameter and descends to the pelvic 
floor, when it in turn rotates antero-posteriorly, the occiput becom- 
ing fixed under the pubic arch, and delivery occurs even as in origi- 
nal presentations of the vertex, — ^left anterior variety. 


MECIIAI^ISIH OF SACRO-RIGIIT ANTERIOR POSITION. 

On palpation the pelvic extremity is found chiefly in the right 
iliac fossa. The back of the fmtus lies forv^ard and in the right 
anterior lateral segment of the uterus. The head occupies the left 
upper uterine segment, and where the liquor amnii is not deficient 
it may be ballotted there. The maximum intensity of the foetal 
heart-sounds is above the umbilicus and to the right. On vaginal 
touch, after rapture of the membranes, the intergluteal fossa may 
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be traced in the right oblique diameter of the pelvis, the coccyx 
pointing to the left and backward. The bi-iliac diameter of the 
fa»tus occupies the left oblique diameter of the pelvis. 

Ihe mechanism of labor is the same as in case of position 
S. L. A., except that rotation occurs in the direction from left to 
riglit for the hips and from right to left for the occiput. 

MECHANISM OF SACKO-RIOUT POSTEIUOE POSITION. 

On palpation it is necessary to press in deeply in order to meet 
with the sense of greater resistance, for the reason that the dorsal 
plane of the firtiis Ji(is posterior. Hy turning the woman on her 
left side the right lateral posterior plane of the uterus is brought 
more to the front and the bac'k of the fa‘tus may l)(^ indistinctly 
mapped out, the head occupying the left upper uterine segment, 
although determinable with gnuiter ditficulty, since the occiput is 
more to the reai\ On auscultation the maximum intensity of the 
heart-sounds is to tlie right of ilie umbilicus and above, although 
more posterior than in ease of S. It. A. On vaginal examination, 
after rupture of the inombraiies, the intergluteal fossa is found in 
the left oblique diameter of the ])elvis, the coccyx pointing forward 
and to the left and the sacrum being posterior and to the right. The 
bi-iliac diameter of the f<etus lies iu the right oblique diameter of 
the pelvis. The mechanism of labor is identical with that described 
for anterior positions, except that the anterior hip has to traverse a 
portion of the posterior right lateral plane and the anterior right 
lateral plane in order to engage under the pubic arch. This rota- 
tion occurs from right to left. Kotation is, of course, more pro- 
longed than in case of anterior positions. 

MECHANISM OF SACRO-LEFT POSTERIOR POSITION. 

The dorsal plane of the foetus is directed to the left posterior 
wall of the uterus; the intergluteal fossa is in the right oblique 
diameter of the pelvis, and the bi-iliac in the loft oblique. The 
eoccyx points forward and to the right, the left hip being forward 
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and to the left. Again, the steps in mechanism are the same as for 
anterior positions except that rotation is more prolonged since the 
anterior left hip has to travel a greater distance in order to impinge 
under the symphysis. 


Irregularities in the -Mechanism of Presentations 
OF the Pelvic Extremity. 

Even as in the case of presentations of the vertex and of the 
face, the pelvic extremity may present obliquely at the superior 
strait, and this gives rise to abnormality in the mechanism of en- 
gagement. The phenomena of flexion and of descent will occur 
more readily, furthermore, the more complete the presentation, 
since the foetus will thus best adapt itself to the plane of the pelvic 
inlet. Where the foetus lies obliquely the uterine contractions 
never act as favorably as when the foetus approaches the plane of the 
superior strait perpendicularly. Again, the less complete the pres- 
entation, the less readily does the pelvic extremity act properly in 
causing dilatation. 

Potation may be incomplete or may fail altogether. The fact, 
however, that the pelvic extremity is very compressible renders 
oblique delivery possible, and such an occurrence is by no means 
rare. 

A frequent irregularity in delivery which greatly complicates 
is extension of the arms above the head. This complication may be 
traced to irregularity in the contractions of the uterus, whereby the 
arms are not kept closely applied to the body of the foetus; but often 
the arms extend because, after delivery of the trunk, the attendant 
makes injudicious traction on the breech, especially in the absence 
of uterine contractions. 

After delivery of the trunk the life of the foetus is necessarily 
greatly imperiled, since the umbilical cord is likely to become com- 
pressed. It is requisite, therefore, that the foetal head should rotate 
after 'a normal manner. The irregularities in mechanism here are 
dependent on the manner after which rotation of the head occurs. 
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There are two important deviations from the regular mechanism: 
either the head does not rotate at all or else it rotates posteriorly. 
Again^ the head may rotate, but, instead of remaining flexed, it ex- 
tends. In the latter event the chin is arrested behind, above, or be- 
Jow the sacro-vertebral angle. Each one of these irregularities in 
mechanism requires interference on the part of the attendant, as 
will be noted when the subject of ^The Management of Abnormal 
Labor ” is considered. 

During the descent of the pelvic extremity that portion which 
is subjected to the least pressure swells according to the duration 
of the labor after rupture of the membranes. As a rule, the caput 
forms on the anterior buttock, but not exceptionally the swelling 
extends to the genitals, the scrotum being greatly enlarged. 

Presentations of the Trunk. 

Presentations of the trunk are denominated according as the 
right or the left shoulder presents, with the foetus offering its dorsal 
or its ventral surface anterior or posterior. The head of the foetus 
is, therefore, either to the left or to the right. The simplest classi- 
fication, therefore, is that which takes account both of which 
shoulder presents and in what direction the head of the foetus lies. 
Thus, we recognize the following positions : — 

Head to the right with the right shoulder presenting, in which 
case the ventral surface of the foetus is in front. 

Head to the left with the left shoulder presenting, in which 
case the ventral surface of the foetus is in front. 

Head to the right with the left shoulder presenting, in which 
case the dorsal surface of the foetus is in front. 

Head to the left with the right shoulder presenting, in which 
case the dorsal surface of the foetus is in front. 

The diagnosis of position, in case of presentation of the trunk, 
depends, therefore, obviously, on the determination of which 
shoulder offers and on whether the head lies to the right or to the 
left. (Plate XVIII.) Only very exceptionally are these positions 
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exact ones. As a rule, either the elbow offers instead of the shoulder 
or else the hand or the hand and the aim prolapse, in which event 
the diagnosis is greatly simplified, since the recognition of that hand 
which is prolapsed at once tells us the necessary position. These 
points will be appropriately dwelt upon in the chapter which treats 
of The Management of Labor.” At the present we will simply 
study the mechanism of delivery in this untoward presentation. 

At the outset the statement holds that almost invariably pres- 
entation of the trunk calls for intervention, and, therefore, the 
mechanism is that which is imparted by the attendant. The classi- 
cal steps which apply to other presentations are followed here, how- 
ever, according to the method selected for intervention. 

Nature’s mechanism of dealing with presentations of the trunk 
is twofold : Either spontaneous version occurs or else spontaneous 
evolution. 

By spontaneous version we mean that, under the influence of 
the expulsory forces, the trunk is converted into either a presenta- 
tion of the cephalic or of the pelvic pole of the foetus. Before the 
onset of labor spontaneous version occurs with great frequency. In- 
deed, before engagement of the foetal presenting part, unless the 
liquor amnii is markedly deficient, there is nothing to prevent the 
foetus from executing any motion. After engagement, however, or 
after the rupture of the membranes, spontaneous version is of very 
rare occurrence, although it may and does occur. 

The mechanism of spontaneous version is the following : 
Where spontaneous version occurs, if the case has been carefully 
examined beforehand, it will be noted that one or another pole of 
the foetus lies lower, although it is still the shoulder which offers. 
The force of the uterine contractions is thus not directed against or 
in favor of the engagement of the presenting part, but it acts un- 
evenly, and the foetal pole which lies lowest is forced down. The 
shoulder thus necessarily recedes and the head or the breech takes 
its place. Obviously, such mechanism is hardly likely to occur after 
engagemeht, and the attendant should, in any event, never expect 
it; but there are many cases recorded where, even after engagement 



MECHANISM OF LABOB. 


167 


and descent, version has occurred, although always in cases where 
the fcetus has been very small or the pelvis very large. 

Spontaneous version having occurred, delivery takes place in 
accordance with the mechanism peculiar to either vertex or pelvic 
presentation, according as the conversion has been into one or the 
other type. 

By spontaneous evolution is understood the delivery of the 
trunk, although the shoulder remains the presenting part. These 
instances are exceedingly rare, but they are authentic. The mechan- 
ism is as follows: — 

The membranes having ruptured and the presenting shoulder 
having engaged, the uterus applies itself closely to the foetus, com- 
pressing the component parts together. The result is that the 
cephalic pole tends to approach as closely as it can the pelvic pole. 
The shoulder, impelled by the expellent forces, descends as far as it 
can, and the extent of descent that is possible depends on the length 
of the foetal neck. After a variable interval, usually a protracted 
one, rotation occurs. The shoulder is thus brought under the sym- 
physis. Coincident with rotation of the shoulder the head moves 
above the symphysis, and it there becomes fixed. The anterior 
shoulder and the head of the foetus are situated in front, and the 
posterior shoulder, with the rest of the foetus, lies behind. As the 
uterine contractions continue to act, the posterior shoulder is forced 
downward along the posterior portion of the pelvis and emerges over 
the posterior vulvar commissure, followed in turn by the thorax, the 
hips, and the pelvic extremity. The anterior shoulder, during these 
evolutions, has remained fixed under the symphysis and is now ex- 
pelled, the head remaining behind to be bom according to the 
mechanism of delivery of the after-coming head. 

Caput Succedaneum . — The caput succedaneum forms on that 
portion of the foetus which is subjected to the least pressure, 
and therefore is found on the anterior shoulder, as a rule. This 
shoulder and the corresponding arm and hand are greatly enlarged 
and ecohymoaed, as would be expected when we remember that the 
described mechanism is exceedingly tedious. 
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The Mechanism of Placental Delivery. 

Since labor does not terminate with the expulsion of the foetus, 
but remains incomplete until tlie placenta has been delivered, it 
remains for us to consider the mechanism of placental expulsion, a 
proper understanding of which is requisite in order to enable the 
attendant to determine, in actual practice, the boundary-line be- 
tween tlie normal and the abnormal in this stage of labor. 

The foetus having been expelled from the uterus, there remains 
behind the placenta with the membranes. The placenta, at term, 
consists of a spongy tissue, rich in blood-vessels, measuring, on an 
average, about seven and one-half inches in diameter, irregularly 
round in shape. One surface is covered by the amnion and is 
smooth; the other surface is applied to the uterus and is rough. 
(Plate XIX.) This uterine surface is grooved and is divided into 
spaces, each of which forms a placental tuft, or cotyledon. At its 
edges the placenta thins out and merges into the membranes. The 
rough uterine surface of the placenta is covered by that part of the 
decidual membrane which separates from the utenis when the pla- 
centa is expelled. It will be remembered that the uterus, at the site 
of implantation of the placenta, is thickened through the formation 
^of the serotina, and the mechanism of placental expulsion is com- 
pleted through the separation of a portion of this, — a splitting, as it 
were; so that, after placental delivery, part of the serotina remains 
on the uterus and the balance covers the maternal part of the pla- 
centa. 

The placenta in position follows the curvature of the uterine 
walls, the amniotic or foetal surface being concave and the maternal 
surface being convex. After the uterus has expelled the foetus there 
occurs a pause, a period of rest, as will be dwelt upon later on. 
During this pause what is termed the retroplacental haematoma is 
formed, varying in size and consisting simply of an effusion of blood 
under the placenta. When, after a variable interval, the uterus 
again contracts, the major part of its contetits having been expelled, 
the uterine walls can retract to a greater degree, and the result is not 
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The Placenta. 

A. The Maternal Surface. B. The Foetal Surface and the Membranes 
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alone that the placenta is pressed upon firmly, but also that the walls 
of the uterus retract greatly at the site of placental attachment. 
The result of these. three causes — ^formation of retroplacental clot, 
compression of the placenta, and retraction of the uterine walls — is 
that the decidual surface is split and the placenta becomes separated 
from the uterus. This may be taken as the usual method of placen- 
tal separation. Occasionally no retroplacental clot forms, or, at any 
rate, it is so slight as not to be effective in the mechanism; or else 
a large retroplacental clot forms at the centre of placental attach- 
ment, the result being that this central portion bulges downward, 
the periphery remaining attached. Then the separation of the pla- 
centa occurs more gradually, one area after another becoming de- 
tachcjd. 

Separation of the placenta having taken place, the next step is 
expulsion. Either immediately after separation or after an interv^al 
the uterine contractions drive the placenta from the uterus into the 
vagina or out of the vulva. There are two ways after which the 
placenta is expelled from the uterus: it passes out edgewise or else 
its surface is inverted, the foetal portion appearing first. The con- 
sensus of opinion favors the view that the edgewise expulsion is the 
most frequent, the placenta sliding down along the uterine wall and 
presenting its edge at the cervix and thus entering the vagina. It is 
highly probable that expulsion of the placenta through inversion * 
that is to say, the fcetal surface appearing first — is due, as a rule, to 
injudicious interference with the normal mechanism, such as by 
traction on the cord to expedite delivery. 



CHAPTER VI. 


THE CLINICAL COURSE OF LABOR. 

The clinical phenomena of labor are conveniently studied 
under the following headings: The Precursory Phenomena, or 
the Stage of Onset ” ; The Phenomena of Dilatation, or the so- 
called First Stage ” ; The Phenomena of Expulsion, or the so- 
called Second Stage The Phenomena of Retraction, or tlie so- 
called Third Stage.” 


PREOUBSORY STAGE OF LABOR. 

The active phenomena of labor rarely set in suddenly. As a 
rule, there are certain precursory signs which point to impending 
labor. The first is the subsidence of the uterus, — the so-called 
lightening. This is duo to the sinking of the uterus toward the pel- 
vic brim, which is associated with a greater or less degree of engage- 
ment of the fcetal presenting part. The abdomen becomes less 
prominent at the ensiform cartilage, the woman suffering less in 
consequence from interference with respiration, and the abdomen 
bulging more between the umbilicus and the pubes. A result of 
this sinking of the uterus is that the pressure symptoms on the blad- 
der and on the rectum are intensified, micturition being more fre- 
quent and occasionally an artificial diarrhoea being provoked. 
(Edema of the lower extremities and of the genitals is increased, and 
often there is an hypersecretion from the vagina, the result of in- 
creased venous congestion. 

These precursory signs set in usually about two weeks before 
the appearance of active labor, and they furnish a fairly reliable 
guide for the prediction of the time of labor. For a few days pre- 
ceding ,the appearance of active contractions the woman complains 
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of abdominal pain, which is associated with a hardening of the nter- 
ine tumor. We have noted that, throughout pregnancy, the uterus 
normally contracts and relaxes, giving us the intermittent uterine 
contractions which, we have seen, are valuable as assisting us in 
reaching a diagnosis of pregnancy. Those precursory pains are 
simply the intensification of the normal uterine contractions, but, 
since they have very little actual effect in causing dilatation, they 
are known as false ” pains. 

On vaginal examination at this period wo note marked changes 
in the cervix. It gradually ceases to exist as such, becoming merged 
ill the lower uterine segment. This change in the cenux was for- 
merly considered as only an apparent (me, due 1o the so-called nor- 
mal softening; but to-day we know that the change is the direct con- 
sequence of the merging of the cervix into the lower uteriiu' seg- 
ment. So long as the vaginal portion of the (*ervix remains it may 
be definitely concluded that normal labor is not impending. Just 
so soon as the effaceinent of the vaginal portion of the cervix occurs, 
this may be taken as a sign that labor is imniimmt. These cervical 
changes differ according as the woman is a primipara or a multipara. 
In the primipara the f<ctal part bei'omes engaged early and the cer- 
vical changes are rapid; so that, just before active labor sots in, the 
internal os and the external os have practically merged, the cervix 
being represented siiiqJy by a dimple in the vaginal vault. 

Til ease of the inultipara, engagement of the fa^tal presenting 
part is less pronounced and effaceinent of the cervix is less marked. 
The cervical canal, however, is apt to be open, the finger readily 
reaching the internal os and tlie membranes. Even here, however, 
so long as there remains space between the external and the internal 
os it may be safely predicted that normal labor is not impending. 

These changes wdiich wo have noted set in about the tliirty- 
eighth week of pregnancy; that is to say, in the neighborhood of 
two weeks before term. About the fortietli week true labor set^^ in 
and we pass to the consideration of dilatation. 
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STAGE OF DILATATION. 

This stage is known as the first stage of labor. During this 
stage the cervix opens widely, so as to allow the presenting part to 
enter the vagina. We have seen that, for a number of days prior to 
the onset of labor, the woman suffers from pains to which the term 
^‘false’’ has been applied, for the reason that they are not effective, 
to an appreciable degree, in causing dilatation of the cervix. These 
false pains are short and nagging, being located chiefly in the lower 
part of the abdomen. Tnie labor-pains, on the other hand, differ in 
site and in character. These pains are simply the intensification of 
the intermittent contractions of the uterus which prevail throughout 
pregnancy. They are still intermittent, but they possess a true 
rhythm. They start from the back and extend around the abdomen. 
At first of short duration, as uterine action becomes intensified they 
last for fully one minute. The contractions are purely involuntary. 
During their continuance the woman suffers greatly, the face be- 
coming flushed and the pulse accelerated. Following the subsidence 
of the contraction there occurs a pause of variable inten^al, this 
being succeeded by renewed contraction. The intermittent nature 
of these uterine contractions subserves the double purpose of en- 
abling the woman to recover strength to bear another, and also to 
enable the uterine circulation to become re-established, which, in 
turn, enables the blood of the fa3tus to become oxygenated. Fur- 
ther still, the intermittence of the contractions results in gradual 
yielding of the muscular fibres of the cervix, whereas continuous 
contraction would result in spasm and defeat the object aimed at, 
which is the opening of the cervix. 

As the uterus contracts it changes in shape and in its axis. The 
organ hardens and, in the interval, again becomes soft. Its shape 
becomes cylindrical, the transverse diameter becoming shortened 
and the antero-posterior diameter lengthened. The position of the 
uterus changes, the fundus approaching the anterior abdominal 
wall, its longitudinal axis, therefore, tending to become more coin- 
cident with that of the axis of the superior strait. 
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effect of tliese contractions is twofold i Xlie cervix is 
caused to open and the membranes are driven down toward and into 
the opening cervix, which fact also, as we shall note, assists in dilata- 
tion. 

The manner after which the cervix is caused to open is the fol- 
lowing: The body of the uterus is composed mainly of longitudinal 
muscular fibres, and, beneath these, of a layer of transverse fibres. 
When these fibres are in action the effect is that the organ becomes 
shortened antero-posteriorly and transversely. The cervix, on the 
other hand, is composed of circular fibres, which are attached to the 
longitudinal fibres of the body of the organ. It is at once apparent 
that the necessary effect of the contraction of the muscular fibres of 
the body of the organ is the exercise of traction on the cervical 
fibres. As the uterine contractions increase in force, the fibres of 
the body of the organ being stronger than the circular fibres of the 
cervix, the latter must needs yield or relax, and thus the cervix 
opens. 

A further effect of the uterine contractions is to drive its con- 
tents downward toward the cervix. Tinder normal conditions, since 
the expelling force acts in the direction of the axis of the inlet of 
the pelvis, the contents of the uterus exert direct pressure on the cer- 
vix. The foetus floats in its membranes, and when the uterus con- 
tracts the water in these membranes is driA^en down, forming an 
hydrostatic wedge of great dilating power. It is likely, further, that 
the pressure of this wedge on the cervix acts as a direct irritant, 
Avhich, of course, leads to an intensification of the uterine contrac- 
tion. After the membranes rupture, if this should occur prior to 
complete dilatation of the ceiwix, the foetus itself, descending 
against the cervix, acts as the wedge. Premature rupture of the 
membranes, however, is undesirable, as Avill be noted, because the 
foetal presenting part can neA^er as effectually assist in dilatation, 
since it cannot project into the cervix as can the bag of waters. 

This process of dilatation of the cervix is slow and progi’cssi’^ e 
under normal conditions. As a rule, ten to fifteen hours are 
I’equisite in the primipaCra and six to eight in the woman who has 
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borne children. During dilatation the shape of the cervix varies 
according as the woman is a primipara or not. In the primipara the 
opening of the cervix retains its circular shape, its edges becoming 
thinner and the presenting part, owing to its deeper engagement 
from the start, being more accessible to the examining finger. In 
the multipara the shape assumed will depend on the lesions which 
the cervix has suffered, at previous deliveries and the amount of the 
cicatricial tissue which has in consequence formed. 

As the cervix dilates certain of its muscular fibres tear super- 
ficially, giving rise to a bloody oozing known as the show,^’ be- 
cause its appearance is distinct evidence that dilatation is progress- 
ing. 

Whilst, as a i*ule, under normal conditions, when once uterine 
contractions set in they are apt to continue after a rhythmical fash- 
ion, not infrequently these contractions will cease for hours or, in- 
stead of retaining the normal rhythm, they will become short in 
duration and nagging, being absolutely lacking in dilating force. 
If the membranes have not ruptured, the cessation of the contrac- 
tions need cause no anxiety, because the foetus cannot possibly suffer 
so long as it remains uncompressed in its natural uterine habitat, 
but the occurrence of the nagging contractions of short duration 
tires out the woman and usually means that the uterine force is not 
acting in the proper axis or at a disadvantage, owing, possibly, to 
faulty position or to disproportion between the pelvis and the foetus. 

As the cervix approaches complete dilatation its circular fibres 
are drawn upward until they tend to retract over the foetal present- 
ing part. The membranes then rupture with a gush; the uterine 
walls become closely applied to the foetus; flexion of the foetus is 
intensified, and the presenting part passes through the open cervix 
into the upper part of the vagina. There is, however, no established 
rule as regards the time when rupture of the membranes occum. At 
times rupture sets in even before labor, although then, often, it will 
be found that there existed a double amniotic sac, the second re- 
maining intact. Again, the membranes may not rupture until the 
feetus is on the point of being bom, or even until after birth, the 
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child coming into the world surrounded by its ^‘caul.'^ Frequently, 
where the membranes are thin or careless vaginal examination is 
made during a uterine contraction, they rupture before the cervix 
has dilated to an appreciable degree. This occurrence, as will be 
noted, is unfavorable, since the process of dilatation is thus impeded 
and much prolonged. 

As the membranes bulge through the cervix they assume vari- 
ous shapes, according to the amount of water they contain and the 
nature of the presenting part. They are tense and resisting during 
a contraction and soft and flaccid during the interval. The dcgi’ce 
of bulging depends not alone on the amount of liquor amnii present, 
but also on the presenting f octal part. Thus, in case of a normal 
presentation of the vertex, the membranes will never bulge to the 
same degree as in case of presentation of the pelvic extremity, for 
the reason that the vertex can apply itself more closely to the 
low^r uterine segment than can the breech, and therefore less 
water can emerge in front of the vortex. This is a wise provision, 
as will be noted, since, in case of presentation of the pelvic ex- 
tremity, dilatation must necessarily be accomplished by the mem- 
branes, the breech, from its shape, not forming a dilating wedge, 
as may the vertex. 

Dilatation of the cervix having been completed and the mem- 
branes having ruptured, the presenting part engages and escapes 
from the cervix, and we pass to the 


STAGE OF EXPULSION. 

During this stage the contractions of the uterus are re-enforced 
by the action of the abdominal muscles. The same rhythmical char- 
acter is present, — ^first the contraction^ then the relaxation, then the 
pause. During the period of contraction the foetal presenting part 
descends in the vagina, and during the pause it recedes a trifle, thus 
avoiding the ex>nsequences of continuous pressure on the soft parts 
of the pelvis. The duration of this, the second stage of labor, is ex- 
ceedingly variable. In the jnultipara with relaxed pelvic floor, as 
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soon as the cervix has dilated, the presenting part may descend^ ro^ 
tate^ and be delivered by a very few pains and in only a few minutes. 
In the primipara^ however, the condition of the soft parts is differ* 
ent. Whilst during the latter part of pregnancy the vagina has 
undergone changes which prepare it for the process of dilatation, to 
which it must become subjected, the muscles and the fascia of the 
pelvic floor require time to stretch; so that ordinarily the second 
stage in the primipara lasts two or three hours. The greatest resist- 
ance is offered at the outlet, and it is through the intermittence of 
the pressure that the vulvar cleft is caused to yield without resulting 
lesion. During this expulsory stage of labor the actions and the 
appearance of the woman alter. She assists herself during the con- 
tractions; that is to say, through forcible bearing-down effort she 
is able to drive the presenting part downward. As the presenting 
part reaches the outlet the urethra is pushed upward, the perineum 
bulges outward, the anus dilates, and the suffering of the woman be- 
comes of the most acute type. It is here, as will be noted, that 
anaesthesia should be resorted to, not only to spare the woman suf- 
fering, but. also to protect the integrity of the maternal soft parts, 
which are greatly endangered if the bearing-down efforts are not 
partially suspended. The contractions continuing, the fcetus is 
shortly expelled and then follows the 

STAGE OF UTERINE RETRACTION, OR OF PLACENTAL EXPULSION. 

The birth of the child is followed by a gush of bloody fluid 
consisting of the residual liquor amnii and of blood. A pause in the 
phenomena then ensues. This pause is conservative, in that the 
woman is granted a few minutes^ rest from her labors, and the uterus 
is enabled to regain tone for the final act of delivery. This period 
of rest varies in duration from a few minutes to fifteen or twenty. 
During the interval the umbilical cord is tied off and the child is 
separated from its mother. In rare instances the cessation of con- 
traction is continuous, because in the final act of delivery of the 
child the placenta has also been expelled from the uterus into the 
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vagina, rarer still into the world. As we have noted, the detach- 
ment of the placenta takes place through retraction of the uterus, 
consequent compression of the placenta, and separation of a laver 
of the decidua at the site of insertion. This detachment does not 
take place after a uniform manner. At times the centre becomes 
detached, a retroplacental haematoma of considerable size forming, 
or else the primary detachment is marginal. Whatever the case, 
uterine retraction is followed by uterine contraction, and the pla- 
centa, as a rule, slides down the uterine wall, the fmtal surface rolled 
together, and thus it passes into the vagina and through the vulvar 
cleft. The expulsion of the placenta after this normal fashion is 
practically painless, and is followed by the passage of clots and a 
variable quantity of blood. For a time thereafter there is a tend- 
ency to uterine relaxation, especially in instances where the act of 
labor has been protracted and the uterus has in consequence lost 
tone, but, eventually, firm uterine contraction sets in, which is so de- 
sirable as a safeguard against hemorrhage. After expulsion of the 
placenta the maternal and the feetal surface should be carefully 
examined to determine if all has been shed, since, as will be noted, 
complete expulsion is essential to a smooth puerperal state. 

The completion of the stage of placental expulsion marks the 
beginning of the puerperium. 


Anomalies in the Clinical Phenomena. 

The physiological course of normal labor is as we have stated 
it. Anomalies in the phenomena vary in degree, and when they 
are intensified the course of the labor becomes abnormal. 

The contractions of the uterus may, from one or another cause, 
be inefficient as regards provoking dilatation of the cervix. The 
woman may be of the highly nervous, hyperiesthetic type, in whom 
reflex nerve irritability is, at best, abnormal, and then the contrac*- 
tions lack the requisite rhythm or are short in duration, and in so 
far ineffective. So long as the membranes remain unruptured the 
consequent prolongation of the labor has no effect on the fa^tus, but 
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the woman becomes exhausted and, if means are not taken to secure 
regular and effective contractions, the foetus suffers indirectly, since 
it necessarily sympathizes with the maternal organism. Another 
consequence of ineffective, irregular contraction is the provoking of 
spasm of the uterus, in which event, the uterine circulation being 
impeded, the fcetus necessarily suffers. After the rupture of the 
membranes tetanic spasm of the uterus, if not relieved, will kill the 
fetus. The contractions of the uterus, on the other hand, may be 
excessive; that is to say, but little pause occurs between the con- 
tractions. The effect of this, aside from tiring out the woman, may 
be the occurrence of precipitate labor, with the consequent risks to 
the woman and the child. "J'he fetus, placenta, and the membranes 
being suddenly expelled, liaomorrhage from the organ may be pro- 
fuse enough to exsanguinate the woman before the uterus has a 
chance to regain tone and contract efficiently. Should the woman 
be in the erect position when this precipitate delivery occurs the 
fetus might strike the floor with sufficient force to kill it, and in- 
version of the uterus may occur. After the rupture of the mem- 
branes the uterine contractions may affect chiefly the lower uterine 
segment; that is to say, the poi’tion just above the internal os where 
the body of the uterus is differentiated from the cervix. In such an 
event this area may be throwm into a spasm and a contraction ring 
may form, which impedes further descent of the fetus unless the at- 
tendant interferes. Irregular spasm and contraction of this nature 
may, further, lead to rupture of the uterus. 

After the rupture of the membranes the abdominal walls may 
not respond and do their share toward effecting the expulsion of the 
foetus. These walls may be weakened from one or another cause, 
such as hernia or laxity from excessive distension long continued, 
and then the vis a tergo will not suffice to overcome the resistance of 
the pelvic floor. 

Obliquity of the utenis, whereby the uterine force is unable to 
act in the centre of the pelvic planes, pendulous abdomen, dispro- 
portion between the pelvis and the fetus, abnormal presentation, 
intercurrent disease, — Bright^s or cardiac lesion, — such are further 



THE CLINICAL COUBSB OP LABOK. 


179 


causes of inefficiency in the uterine contractions, the result of which 
is delayed labor, possibly calling for active interference. 

Even though the uterine contractions follow the normal 
course, dilatability of the cernx may be excessively slow or impos- 
sible unless the attendant interferes. Premature rupture of the 
membranes, especially in case of an abnormal presentation, and 
even in case of the normal presentation of the pelvic (ixtromity, uni- 
formly retards labor, for the reason that the dilating hydrostatic 
wedge is absent. Rigidity of the muscles of the cervix, the result of 
cicatrices from previous labors, or of actual disease of the cervix, 
such as beginning cancer, or the result of the application of caustics, 
— all these factors act as impediments to normal dilatation. Whilst 
the uterine and abdominal contractions are strong and regular, in 
certain of these instances the attendant must interfere in order to 
avoid maternal exhaustion with the concomitant hctal risk. 

After rupture of the membranes and complete dilatation, not- 
withvstanding strong and regular cxpiilsory efforts, descent of the 
fmtal part may be impeded. Very frequently this will be found to 
be the case with primiparje who have passed the age of 25, the cause 
of arrest being an unyielding coccyx or an actual smkylosis at an 
acute angle. Instances of this nature will usually call for the inter- 
ference on the part of the attendant not alone in order to release the 
impacted presenting part, but also in order to avoid protracted press- 
ure on tlie maternal soft parts. During the second, or the expul- 
sory, stage of labor we have noted that the normal clinical course is 
for the presenting part to descend during a contraction and to re- 
cede during the inter^^al. This is a wise provision, since the result is 
that continuous pressure is not exerted on the muscles of the pelvic 
floor. Just as soon as this recession of the presenting part fails to 
occur the time has arrived for interference, else sloughing and, per- 
haps, fistula into the bladder or into the rectum may occur. 

When, under the influence of the expulsory contractions, the 
presenting part reaches the pelvic floor, excessive rigidity may lead 
to protraction of the stage of final expulsion. The vulvar cleft may 
be actually too small to allow of the expulsion of the presenting 
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woman becomes exhausted and, if means are not taken to secute 
regular and effective contractions, the foetus suffers indirectly, aince 
it necessarily sympathizes with the maternal organism. Another 
consequence of ineffective, irregular contraction is the provoking of 
spasm of the uterus, in which event, the uterine circulation being 
impeded, the fcetus necessarily suffers. After the rupture of the 
membranes tetanic spasm of the uterus, if not relieved, will kill the 
fmtus. The contractions of the uterus, on the other hand, may be 
excessive; that is to say, but little pause occurs between the con- 
tractions. The effect of this, aside from tiring out the woman, may 
be the occurrence of precipitate labor, with the consequent risks to 
the woman ^nd the child. The foetus, placenta, and the membranes 
being suddenly expelled, haemorrhage from the organ may be pro- 
fuse enough to exsanguinate the woman before the uterus has a 
chance to regain tone and contract efficiently. Should the woman 
be in the erect position when this precipitate delivery occurs the 
foetus might strike the floor with sufficient force to kill it, and in- 
version of the uterus may occur. After the rupture of the mem- 
branes the? xiterine contractions may affect chiefly the lower uterine 
segment; that is to say, the portion just above the internal os where 
the body of the uterus is differentiated from the cervix. In such an 
evqnt this area may be thrown into a spasm and a contraction ring 
may form, which impedes further descent of the foetus unless the at- 
tendant interferes. Irregular spasm and contraction of this nature 
may, further, lead to nipture of the uterus. 

After the rupture of the membranes the abdominal walls may 
not respond and do their share toward effecting the expulsion of the 
fcetus. These walls may be weakened from one or another cause, 
such as hernia or laxity from excessive distension long continued, 
and then the vis a tergo will not suffice to overcome the resistance of 
the pelvic floor. 

Obliquity of the uterus, whereby the uterine force is unable tu 
act in the centre of the pelvic planes, pendulous abdom<^h, dispro- 
portion between the pelvis and the foetus, abnormal presentatnm^ 
interctirrent disease>--*^Bright^s or cardiac lesion, — sueb are 



THE CLIKIOAL COHUSE OE XABOR. 


IM 

causes of ineflBiciency in the uterine contractions, the result of which 
is delayed labor, possibly calling for active interference. 

Even though the uterine contractions follow the normal 
course, dilatability of the cervix may be excessively slow or impos- 
sible unless the attendant interferes. Premature rupture of the 
membranes, especially in case of an abnormal presentation, and 
even in case of the normal presentation of the pelvic extremity, uni- 
fomly retards labor, for the reason that the dilating hydrostatic 
wedge is absent. Eigidity of the muscles of the cervix, the result of 
cicatrices from previous labors, or of actual disease of the cervix, 
such as beginning cancer, or the result of the application of caustics, 
— all these factors act as impediments to normal dilatation. Whilst 
the uterine and abdominal contractions are strong and regular, in 
certain of these instances the attendant must interfere in order to 
avoid maternal exhaustion with the concomitant fcetal risk. 

After rupture of the membranes and complete dilatation, not^ 
withstanding strong and regular expulsory efforts, descent of the 
foital part may be impeded. Very fr^nently this will be found to 
be the case with primipar® who have passed the age of 25, the cause 
of arrest being an unyielding coccyx or an actual ankylosis at an 
acute angle. Instances of this nature will usually call for the inter- 
ference on the part of the attendant not alone in order to release the 
impacted presenting part, but also in order to avoid protracted press- 
ure on the maternal soft parts. During the second, or the expul- 
sory, stage of labor we have noted that the normal clinical course is 
for the presenting part to descend during a contraction and to re- 
cede during the interval. This is a wise provision, since the result is 
that continuous pressure is not exerted on the muscles of the pelvic 
floor. Just as soon as this recession of the presenting part fails to 
occur the time has arrived for interference, else sloughing and, per- 
haps, flstula into the bladder or into the rectum may occur. 

When, under the influence of the expulsory contractions, the 
presemring part reaches the pelvic floor, excessive rigidity may lead 
to protraction of the stage of final expulsion. The vulvar cleft may 
he actnally too small to allow of the expulsion of the presenting 



180 


PHACTIC^^I- OBSTETRICS. 


part, even though there be no impediment from the side of the 
pelvis; or else the muscles and the fascia may be excessively rigid, 
in which case, in order to avoid deep laceration, it may be necessary 
for the attendant to interfere by the performance of episiotomy* 
(Vide Obstetric Surgery.”) 

During the firet and the second stages of labor hssmorrhage 
may occur from premature separation of the placenta in part or in 
whole. Such hsemorrhage constitutes one of the most alarming of 
obstetrical complications. It stands to reason that the life of the 
foetus is directly placed in jeopardy and, as we shall see, the woman 
may become exsanguinated before the attendant can render her any 
service. Haemorrhage of this character is called concealed hasinor- 
rhage, for the reason that the blood may be efiEused above the uter- 
ine contents, but little appearing externally, often not enough to 
attract the attention of the attendant. The general clinical phe- 
nomena, however, alter. The pulse becomes rapid ; the woman com- 
plains of feeling faint; the uterine tumor distends abnormally; the 
contractions alter in character, becoming weak and ineffective or 
ceasing altogether, as a result of the weakened condition of the 
woman and, further, as a result of the distension of the uterus. All 
this time, as we have stated, there may be no appreciable flow of 
blood externally, and yet the woman is surely drifting into a condi- 
tion^of acute anaemia. The watchful observer will note the altera- 
tion in the clinical ph(3noinena. On auscultation he will determine 
that the foital heart is becoming rapid and faint, and the change in 
the maternal pulse will awaken his suspicions. Perhaps, on pushing 
up the presenting part, a gush of blood will ensue or clots will pass; 
but usually the diagnosis of concealed haemorrhage’ must be based on 
the alteration in the clinical phenomena, and the course of action 
should be simply according to the surgical rule of getting at the 
source of the hmraorrhage and checking it. The chances are that 
when the diagnosis is strongly suggestive the child has already sue* 
cuihbed. Whatever is done is in the interests of the woman alone. 
Since the haemorrhage is going on in the uterus, dissecting off the 
placenta and distending the uterus, the sole way to check it is to 
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empty the organ in the quickest possible maimer consistent with its 
integrity, and then resorting to compression of the bleeding-point, 
so to speak, according to the method which will be described under 
the subject of The Treatment of Post-partmn Heemorrhage.” It 
should be remembered that, prior to rupture of the membranes, the 
amount of blood winch may be effused is simply limited by the dis- 
tensibility of the uterus. As an actual fact, the woman, in certain 
reported cases, has practically bled to death before the complication 
has been recognized. The emptying of the uteinis has been followed 
by the placenta and quarts of blood and of clots. 

After the completion of the second stage of labor certain anom- 
alies of the third stage may demand interference. As a rule, very 
little hsemorrhage accompanies the expulsion of the placenta. Ex- 
ceptionally the uterus has lost tone, in which event it does not con- 
tract, and the attendant may have to face one of the most alarming 
complications of delivery. If the uterus does not contract the uter- 
ine sinuses do not close, and in this event the amount of blood which 
the woman may lose in a relatively short time may bo sufficient to 
exsanguinate her. The methods for meeting this emergency will 
be treated of in the proper place, the aim being the promotion of 
uterine retractility and contractility, or else the compression of the 
bleeding-point, so to speak, in accordance with the surgical nile ap- 
plicable to hsBmorrhage. 

The third stage may further be anomalous in that, notwith- 
standing efficient retractility of the uterus, the placenta does not 
separate, owing to the fact that pre-existing disease of the endome- 
trium or disease of the decidua has led to the formation of adhesions 
at the placental site. These instances are exceptional, since disease 
of either type is apt to cause the woman to shed the foetus before 
term. Apparent adherence of the placenta is not uncommon. In 
such an event either the placenta has been shed and is lodged in the 
upper vagina or else the internal os or the lower uterine segment 
has closed down and the placenta has not passed through, although 
lyiijig free in the cavity of the ut^s. The formation of a contrac- 
tion ring above the level of what would constitute the internal os 
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were the parts not dilated is a common cause of retention of the pla* 
centa. 

Ordinarily the course of labor is not associated with lesion of 
the soft parts. Lacerations of the cervix and of the pelvic floor, 
however, are of not infrequent occurrence, and this, too, without 
the attendant being necessarily to blame. Xhe course of labor 
should never be deemed completed until these lesions are looked for 
by digital touch of the cervix and direct inspection of the pelvic 
floor, since the attendant will be blamed, and rightly so, who, when 
repair is feasible, does not resort to it in accordance with the meth- 
ods exemplified in the portion of this work dealing with the surgery 
of the puerperal state. {Vide Obstetric Surgery.”) 
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state are not always attainable, but the nearer these are approxi- 
mated, the better the ultimate result. 

Our prelude to the study of normal labor — and this also applies 
to the deviations from the normal — must consider the condition of 
the lying-in room and, the necessary precedent care of the woman 
about to be confined. Labor being essentially a physiological proc- 
ess, complications which ensue should only be those which cannot 
be forestalled. 


THE LYING-IN ROOM. 

Cleanliness, fresh air, and sunlight are characteristics which 
the lying-in room should possess as far as possible. Whilst it is 
doubtful if puerperal infection can be traced to impure surround- 
ings, — that is to say, can occur through atmospheric influence, — it 
nevertheless holds that in the performance of a physiological proc- 
ess such as labor, even as during the passage through a disease, the 
human body can best withstand agencies which may work harm if 
the conditions which hold sway over health are present. The best 
room in the dwelling should be selected for the lying-in room, and 
where possible this room should have no direct contact with the 
water-closet. It should contain as few articles of furniture as pos- 
sible, heavy rugs and hangings being removed. The room should 
be thoroughly cleansed, the walls wiped down and the bare floor 
scrubbed. Even though the carpets and hangings may do no harm, 
they are at least liable to damage, and the air is purer and sweeter 
for their absence. In case at any previous time an acute infectious 
disease has run its course in the room, greater precautions are neces- 
sary, It is accepted to-day that the lying-in woman is exceedingly 
susceptible to the absorption of contagion, and, therefore, a room 
which has been occupied by a person sick of scarlet fever, measles, 
or the like, should be prepared even as would the ward of a well- 
appointed hospital. The walls should be wiped down with a solu- 
tion of bichloride of mercury 1 to 1000, the floor should be scrubbed 
with the same solution, and then, notwithstanding the skepticism 
prevalent, the room should be fumigated carefully by the burning 
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of sulphur or by fonualdehyde-vapor. This procedure may eventu- 
ally be proved futile or unnecessary; biit, just so long as many be- 
lieve the process necessary in order to guard against contagion, it 
can do no harm to resort to it. 

The simpler the appointments of the lying-in l>ed, the better. 
(Plate XX.) The mattress should be covered with a large piece 
of rubber sheeting; over this the sheet is spread; a second piece 
of rubber sheeting covers this; and over this is placed the draw- 
sheet, — that is to say, a sheet folded a number of times on itself, 
on which the woman is confined. After the completion of the 
act of delivery the nurse or attendant simply pulls this folded sheet 
and the uppermost piece of rubber sheeting from beneath the 
woman, and at once, without specifically adding to her exhaustion, 
she lies in a clean bed. 

We have already laid stress on the necessity, whenever pos- 
sible, of the woman being watched with care during the process of 
gestation. If the urine has been examined at stated intervals, if the 
pelvis has been measured in order to determine the possibility of 
delivery at terra, if the hygiene of the skin and of the intestinal 
canal has been attended to, the woman reaches term in a good 
condition to undergo, without undue strain, the physiological phe- 
nomena of labor. Immediately preceding the onset of labor the in- 
testinal canal should be thoroughly cleansed by laxative and enema, 
because the normal mechanism of labor proceeds to best advantage 
when the rectal ctil-de-sac is not loaded with faeces; and, again, be- 
cause, during the expulsory stage, the crowding out of faecal matter 
is annoying to the attendant as well as interferes with the requisite 
cleanliness. As soon as tnie labor-pains set in the external genitals 
should be washed with bichloride-of-mercury solution (1 to 5000) 
or with creolin solution (1 per cent.), and a vulvar pad should be 
applied. A similar pad should be worn during the progress of labor, 
being changed as often as it becomes saturated. Ordinary absorbent 
cotton, sewed in cheese-cloth bags, will answer admirably for pads 
at this time and during the puerperal state. The cheese-cloth should 
be boiled to remove the sizing,, and after the pads are made they 
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should be baked in an oven before use. The physician should not 
countenance the wearing of the old-fashioned napkin. Nowadays 
a material should be used which may be burnt after use, and the 
pads described are so inexpensive that their cost is hardly to be 
counted when compared with the additional cleanliness secured 
through their use. In the households of the very poor, where, of 
necessity, cloths of whatever nature attainable must be used, the 
attendant sliould be directed to boil them carefully before use. 
These precautions are absolutely necessary, in order to avoid infec- 
tion, which, according to modern views, comes from contact. 

The attendants should be scrupulously clean. Asepsis and 
cleanliness are synonymous terms. Both may be secured without 
resort to antiseptics, but, in order to leave no loop-hole for infection, 
which can but alter a normal, physiological act into a pathological, 
the latter must be used. Especially is this requisite if the physician 
has been or is in attendance on an infectious disease. The exigen- 
cies of a large general practice will not allow the physician to refuse 
to attend to cases of labor, but, in view of the truth of the assertion 
that the lying-in woman becomes septic, with rare exceptions, owing 
to the carelessness of some one of her immediate attendants, extra 
precautions are not alone requisite, but become the bounden duty 
of every conscientious man. These precautions take but little time, 
and the man who is not willing to give this time in order to safe- 
guard a human life had better decline obstetrical work altogether. 
Complete change of clothing, washing of the hair and the beard, 
washing of the hands, and a full bath, before going from an in- 
fectious case to the lying-in woman, are the requisites. It matters 
not so much the kind of antiseptic used. The aim to be attained 
is cleanliness. 

The careless nurse is even more dangerous than the careless 
physician. From force of training he will always aim at a degree of 
cleanliness, while she, in her supreme ignorance, which in her opin- 
ion is often of greater worth than the knowledge of the physician, 
may go so far as to disobey his instructions. Fortunately, the puer- 
pera who has been confined after an antiseptic manner, and who has 
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been left clean, requires but little attention, the lack of precaution 
in regard to which might lead to infection. This is one of tlie ad- 
vantages gained by the giving up of the systematic douching which 
characterized the puerperium of the past. These points will be 
dwelt upon in the chapter dealing with the puerperal state. 

Every preparation should be made to meet the possible emer- 
gencies of labor. The well-appointed lying-in room should contain 
a bed-pan and douche-pan, a fountain-syringe, absorbent cotton, at 
least five yards of gauze, fluid extract of ergot or the preparation 
knoAvn as ergotole, anaesthetics (chloroform and ether), a glass, and 
a soft-rubber catheter. Of course, the amount of material present 
will depend, of necc^ssity, on the means of the individual case. For 
the poorer class of patients the physician will probably have to fur- 
nish the cotton and the gauze, and possibly the ergot and anaesthetic, 
and often he will be obliged to dispense with the bed-pan and 
douche-pan. We are noting here the articles which ought to be 
obtained or furnished in order that the physician may be fully pre- 
pared to meet every possible complication. Those articles must be 
carefully sterilized by heat and thereafter kept sterile. When 
summoned to a case, however normal it promises to be, the phy- 
sician should at leavSt carry his forceps with him, since he may 
frequently feel called upon to use this instrument to avoid inatenial 
exhaustion or death of the fmtus. It goes without saying that the 
forceps will be rendered aseptic before use. 

Whilst we have noted that it is desirable to have anaesthetics 
at hand, it by no means follows that they need always be used. 
Much depends on the exigencies of the individual case. It is defi- 
nitely settled now that anaesthesia during labor, administered as it 
will ordinarily be, — short of the surgical extent, — carries no risk to 
either the woman or to the child. On the contrary, we arc enabled 
not only to spare the woman needless suffering, but also often to 
forestall impending maternal exhaustion and at the proper time to 
protect the integrity of the maternal soft parts. The questions to 
consider are the kind of anaesthetic which it is preferable to use and 
the time when we ought to resort to it. The belief, long prevalent, 
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that anaesthesia tended to favor the occurrence of post-partuin 
haemorrhage, may to-day be disposed of by the statement that, un- 
less it be given for a prolonged interval to the surgical degree, it 
does not interfere with the firai retractility and contractility of the 
uterus, which are desirable after the stage of placental delivery. 

As a rule, chloroform is the best obstetrical anaesthetic except, 
possibly, where the administration is to be prolonged. In such a 
case ether should be selected, for the reason that accidents follow- 
ing its administration have been less frequent than after chloroform. 
These accidents, in all fairness it should be stated, are very excep- 
tional during labor. The tendency to heart-failure and to respira- 
tory failure is lessened during the parturient act, owing to the fact 
that the uterine contractions are constantly driving the blood to the 
brain through the heart, and, again, the efforts of the parturient 
necessarily entail free oxygenation of the blood. Such statements 
hold true, at any rate, for ordinary obstetrical anaesthesia, which 
is never pushed to the surgical degree. The woman always remains 
conscious of her surroundings; we are able, at a moments notice, 
to relieve her of the influence of the anaesthetic; consciousness is 
never completely abolished, as is the case in surgical anaesthesia. 
And yet we accomplish a number of desiderata: We take the edge 
off the suffering, so to speak; we abolish, in a measure, reflex ex- 
citability, — which often nullifies the bearing-down efforts; we assist 
in the relaxation of the muscles of the pelvic floor and, even with- 
out resorting to surgical anaesthesia, we may relieve spasm of the 
uterine muscle; we are enabled often to save the integrity of the 
pelvic floor, which otherwise would inevitably have to yield to the 
applied pressure of the presenting part. 

Anaesthesia given to the non-surgical degree does not abolish 
uterine or abdominal contractions, but, on the contrary, ether, in 
particular, at times, would seem to re-enforce them. At the mo- 
ment when the presenting part is clearing the perineum, when the 
suffering is of the aeutest type, the anaesthetic may be pushed to the 
surgical degree. 

In case of operative interference we prefer ether. Under such 
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conditions it is requisite to obtain anaesthesia of the surgical type, 
and it is unquestionable that then the safest anaesthetic is ether. 

The more profound the anaesthesia, the greater the abolition of 
the contractions of the uterus and of the abdominal muscles and the 
longer it requires for the uterus to regain tone on emergence from 
the anaesthetic. Therefore, after the administration of an anaesthetic 
to the surgical degree, the greater the danger of post-partum haemor- 
rhage. It is wise, therefore, for the physician to have everything 
in readiness for the control of the haemorrhage, should this occur. 

As a rule, obstetric anaesthesia is called for only when the pre- 
senting part reaches the pelvic outlet. Then is the time wdien 
abolition of the contractions is desirable, for the double purpose of 
saving the woman the intense agony of the final expulsory act and 
the integrity of the muscles and the fascia which form the dia- 
phragm of the outlet. 

The rules for administering an anaesthetic to the surgical de- 
gree are identical with those which hold for anaesthesia in general. 
The presence of another physician is requisite in order that the res- 
piration and the pulse may be noted lege artis. Ordinary obstetrical 
anaesthesia, being intermittent and never prolonged to the surgical 
degree, may be safely administered by the attendant himself or by 
the nurse. In emergencies, the woman herself may be allowed to 
anaesthetize, and a convenient method is the following: An ordi- 
nary goblet is packed with a handkerchief, the edges of the goblet 
are greased with oil or with vaselin to prevent the chloroform from 
trickling down and burning the face of the w^oman. The goblet is 
handed to the woman and she is instructed to hold it over her mouth 
and her nose during the acme of the contraction. This takes the 
edge off her pain, and, in case she takes enough of the anaesthetic to 
abolish reflex action, the goblet at once drops from her hand and 
any risk of over-anaesthesia is avoided. It is dangerous to hand the 
woman a handkerchief on which the chloroform has been poured, 
for, in the event of the anaesthesia suddenly becoming deep, the 
handkerchief will drop on her face, and, if the attention of the 
physician is required for the conduct of the delivery, the woman 
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may take too much of the anaesthetic. As a general rule it may be 
stated that, whenever possible, a physician should be present to give 
the aniesthetic. 

The minor aneesthetics, or, rather, analgesics, of utility during 
labor are chloral and opium or its alkaloids. 

(Chloral has a place of great value in obstetrics. Whilst it is 
not an analgesic in the tnie sense, it certainly gives decided relief. 
During the first stage of labor, when the pains are nagging and in so 
far ineffective, the administration of chloral in 15-grain doses, re- 
peated half-hourly for three doses, regulates the contractions of the 
uterus and thus gives the Avoman a period of rest during the pains. 
The interval between the contractions is lengthened and the pains 
are intensified, the uterus regaining tone during the longer inter- 
missions. It has been claimed that this dnig has a direct effect in 
causing a rigid cervix to soften and, in so far, to dilate with greater 
readiness. T'liis is questionable, but it is certainly true that rigidity 
of the cervix will often yield under the effect of the drug, although 
the tiTie explanation probably is that, owing to the regulation of the 
contractions, the intensity is greater, and therefore the dilating 
effect is increased. 

(/hloral is also of value for the control of the false pains which 
typify the precursory stage of labor, and acts admirably in allaying 
the suffering caused by the after-pains of the puerperal period. 
Opium and its salts should rarely be used in labor or the puerperal 
state. The aim is to secure physiological action of the intestinal 
canal after labor and during the puerperal period, and if opium 
is administered there is likelihood of intestinal peristalsis being 
cheeked. The chief value of opium is to allay reflex nervous excit- 
ability, and if other means fail, and the Avoman is becoming ex- 
hausted from the ineffective character of the contractions, this drug 
holds out a means of relief by giAung the Avoman a period of sleep,, 
during which the irritability of the uterus may be checked, with 
the result that the contractions become rhythmical and natural. 
Codein is the form in which opium had better be used. It has not 
the same inhibitory effect on the peristalsis of the intestine that 
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opinm and morphia have, and yet, if administered in sufficient dos- 
age it is as speedy in effect. The dose of codein is larger than is 
generally recognized. Thus, it is safe to administer 1 V 2 grains by 
mouth and 3 grains by rectum. 

In obstetrics, as elsewhere, opium is the best remedy of all for 
the relief of deep shock. After the completion of tedious labor 
where the pulse is rapid and the woman is in shock — to a degree — 
reaction may best be secured through the administration of an hypo- 
dermic injection of morphia. Barring this exception, it is wdse to 
remember that that puerperal state will be the smoother in which 
the administration of opium has been avoided, and that certain pos- 
sible complications of this state are most amenable to treatment 
where the woman has not been saturated with opium for the relief 
of symptoms which will ordinarily yield to chloral. 

The first duty of the physician when called to a case of labor is 
to satisfy himself that the presentation is a normal one. If he has 
been engaged beforehand he has familiarized himself with the con- 
figuration of the pelvis according to the rules laid down under the 
subject of “Pelvimetry,” and therefore knows thjit, so far as the 
pelvis is concerned, there is no obstacle to the progress of labor after 
the normal mechanism; or, in case he has determined pelvic con- 
traction or abnormity, he is in a position to take advantage of those 
measures which the character of the deviation from the normal de- 
mands. If he has not been engaged beforehand, his duty is to study 
the pelvis and to make up his mind if it is of sufficient capacity to 
enable the woman to deliver herself unaided. On the acquiring of 
this knowledge will depend the regulation of his own movements as 
well as the safety of the woman and the child. In the case of a pri- 
mipara, where the pelvis and the presentation are normal, it is not 
desirable that the physician should remain in immediate attendance, 
but, having assured himself and his patient that all is right, he may 
safely attend to his other duties in the knowledge that a certain 
length of time must elapse before his immediate services will be re- 
quired. He may, therefore, leave his patient with the nurse, and 
thus avoid causing unnecessary anxiety in the mind of the patient, 
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as well as be spared the constant questioning to which he will be 
subjected if he remain in the house. The lying-in room should be 
left to the patient and her nurse. The presence of anxious relatives 
has a demoralizing effect on the woman, and also uses up the oxygen 
in the room which she needs in order to go through her ordeal in the 
best possible condition. A few quiet reassuring words from the 
physician, especially if his manner be calm and his appearance free 
from anxiety, will do much to give the patient confidence in her 
ability to pass through her ordeal in safety. 

The physician, having scrupulously disinfected his hands, pro- 
ceeds to determine the presentation. The woman lies on her back, 
the abdomen being covered by a thin sheet, and palpation deter- 
mines the attitude of the foetus. Above the brim in multiparse, and 
a trifle below it in primiparse, the palpating hand will detect the 
head or the breech unless the shape of the uterus — transverse — 
certifies that the presentation is transverse; in which case no 
presenting part will be determined at the superior strait. The 
hands next palpate the lateral walls of the uterus to determine on 
which side there is the greatest resistance, due to the dorsum of the 
f(etus. Next, the listening ear makes out the point of maximum in- 
tensity of the heart-sounds, as also their rhythm. The presentation 
havi^ been determined, the next step is to make the vaginal ex- 
amination, which enables the physician to satisfy himself in regard 
to the progress of dilatation and the position of the presenting part. 

The hands having been again carefully rendered aseptic, and 
the external genitals of the woman having been similarly disin- 
fected, the physician separates the vulvar cleft with the thumb and 
the index of one hand and introduces the index or the index and the 
middle fingers of the other hand into the vagina, depressing the 
perineum as much as is possible in order to be able to reach the cer- 
vix, which, during the first stage of labor, owing to the approach of 
the body of the uterus to the anterior abdominal wall, is apt to be in 
the sacral excavation. This method of inserting the finger is pref- 
erable to that generally followed, where the finger finds its way 
into the vagina by being swept from the anus into the posterior vul- 
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var commissure, since it is, above all things, necessary to carry no 
infectious material into the vagina, as is likely if the woman has in- 
voluntarily defecated between the cleansing of the genitals and the 
insertion of the finger. The examining finger takes note of the de- 
gree of engagement of the presenting part and of the condition of 
the cervix. If active labor-pains have been present the cer\dx will 
be found somewhat dilated, and if the finger be left in the vagina 
during a contraction the membranes will be found to bulge during 
a pain. During a contraction care must be taken not to rupture the 
membranes, since on their integrity during the first stage of labor 
rapidity of dilatation depends, particularly in case of presentation 
of the pelvic extremity. 

If the membranes be thin and dilatation has progressed suffi- 
ciently to enable the finger to reach the presenting part, then, in the 
interval of a contraction, an attempt may be made to determine the 
landmarks of the presenting part which lead to the differentiation of 
the position, such as the fontanelle and the direction of the sagittal 
suture in case of presentation of the cephalic pole, the coccyx and 
the intergluteal cleft in case of the pelvic extremity, etc. As a rule, 
however, until dilatation has progressed one-half, — that is to say, 
until the cervix has dilated sufficiently to permit of exploration 
without much risk of rupture of the membranes, — if the pelvis is 
normal, and if the presentation is of the type which ordinarily 
causes no anxiety — ^vertex or breech — ^the physician at this stage 
may rest satisfied with the information secured. He may then in- 
form the woman and relatives that everything is progressing satis- 
factorily and that he will return in a variable interval of time, ac- 
cording to the determined degree of dilatation. When asked, as he 
will be, how long labor will last, he must never commit himself to a 
definite time, since, in the most normal case, the contractions may 
suffer arrest and the labor be protracted. The best answer to give is 
that everything depends on the frequency of the contractions and 
that it is simply impossible to state a time. Before leaving he 
should inform the nurse of his movements, so that he may be noti- 
fied in case a complication arises. 
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During the stage of dilatation the position of the woman may 
vary according to her inclination. It is better that she should not 
assume the recumbent position, since the contractions of the uterus 
act to better advantage if she be erect or sitting; and then, again, 
she bears the pains to better advantage. She may eat and drink 
what she pleases, chloral being ordered, in case of nagging pains or 
nervous excitability, in the dose of 15 grains every hour or half- 
hour for three or four doses. 

It will be remembered that during the first stage of labor the 
contractions are purely involuntary, the abdominal muscles being 
ineffective prior to rupture of the membranes and full engagement 
of the presenting part. The woman should, therefore, be directed 
not to waste her strength in futile bearing-down efforts. In the 
event of the contractions being regular, rhythmical, and yet the cer- 
vix remains rigid, a valuable means of assisting dilatation is the hot 
douche. This should be administered under perfect aseptic pre- 
cautions. Sterilized water at a temperature of 110*^ F. may be 
used, to which creolin may be added to make a 1-per-cent, solution. 
Bichloride of mercury had better be avoided, since a large quantity 
of water will be necessary and the risk of poisoning should be borne 
in mind. At least four quarts of water should be used and the 
douj^e should be repeated at half-hourly intervals. This hot 
douching, aside from favoring dilatation by directly assisting in the 
softening of the rigid cervical muscles, also intensifies the uterine 
contractions. 

Where, not*withstnnding these measures, the pains remain in- 
effective and become nagging in character, the physician, having 
satisfied himself that the pelvis is normal, should think of the pos- 
sibility of the position being an unfavorable one. It will be remem- 
bered that obliquity of the uterus will interfere with proper dila- 
tation, since the contractions cannot act in the axis of the plane of 
the superior strait. Such obliquity may be corrected by the applica- 
tion of a bandage, underneath which is placed a pad at the aide to- 
ward which the uterus inclines; or the woman may be directed to 
He down on the side opposed to the inclination of the uterus. 
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Should this anomaly be rectified and still dilatation does not pro- 
gress, or the contractions assume the nagging type, the time has 
arrived for determining the exact cause, for it is, above all, neces- 
sary that the woman does not become exhausted in fruitless efforts. 
A very common cause of faulty dilatation and of nagging, ineffect- 
ual pains is the lack of engagement of the head, owing, possibly, to 
a tendency to extension at the brim or to a posterior position of the 
occiput. 

Exact diagnosis is now requisite, and if on digital examination 
the physician is unable to make out the position, the insertion of the 
entire hand into the vagina is necessary, under anaesthesia. This 
procedure enables the diagnosis to be certified, and at one and the 
same time the measures for remedying the faulty position may be 
resorted to. These deviations from the normal course of labor will 
be considered in the section devoted to the consideration of the 
course and the management of abnormal labor. 

The physician repeats his visits, and, each time under careful 
asepsis, makes his examination, until the stage of dilatation is com- 
pleted or the membranes have ruptured. Just so long as there is 
no evidence of maternal or of foetal exhaustion, and just so long 
as the clinical course of labor is proceeding after the normal fashion, 
the physician's policy is a Avaiting one, and his immediate attend- 
ance is not requisite; on the contrary, his presence in the lying-in 
room simply excites the anxiety of the woman. As a rule, the diag- 
nosis of position and of the capacity of the pelvis having been deter- 
mined as normal, the fewer the examinations, the better. No mat- 
ter how careful we are in our asepsis, each examination carries the 
risk of infection. 

When dilatation has become complete or when the membranes 
have ruptured, the physician should remain in the house, especially 
if the woman be a multipara. The second stage of labor not in- 
frequently is very rapid, and the services of the physician may be 
needed at any time. Interference will rarely be called for, unless 
the woman or the fmtus gives evidence of exhaustion, just so long 
as the presenting part is undergoing the normal mechanism of de- 
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scent and engagement. The position of the woman during the sec- 
ond stage of labor, especially when the presenting part has reached 
the pelvic floor, should be recumbent on the side or on the back, ac- 
cording to the preference of the accoucheur. The dorsal position, 
in the vast proportion of cases, is the preferable one for delivery, 
— the woman lying across the bed, her nates at the edge. The ab- 
dominal muscles now coming into play, the woman may assist her- 
self by bearing down, and such effort is more effective if she can 
make traction on the hands of the nurse or on a fixed object, such 
as a sheet tied to the bed, and if also she can press her heels against 
the edge of the bed or against two chairs. In case of great rigidity 
of the pelvic floor and a tendency of the presenting part not to re- 
cede during the interval in the contractions, it is advisable to place 
the woman in the lateral position, when the presenting part is less 
likely to exert undue pressure on the pelvic floor. 

During this second stage of labor the bladder should be emp- 
tied at intervals, whenever possible through the voluntary efforts of 
the woman, or, if she cannot, she should be catheterized, always 
by sight after precedent cleansing of the introitus of the vagina. 
(Plate XXI.) A distended bladder will interfere wdth descent of 
the presenting part, aside from the risk of rupture of the bladder 
tinder the forcible expulsory efforts. 

A frequent cause of delay in this stage, when otherwise every- 
thing is normal, is non-retraction of the anterior lip of the cervix. 
This lip becomes excessively mdematous and bulges down in front 
of the presenting part, thus interfering with descent. The remedy 
is to push this lip* over the presenting part in the interv^al of a con- 
traction and to maintain it there during a contraction. 

At times, after rupture of the membranes, the tone of the 
uterus apparently gives out and the inertia is complete. Obviously 
the child is apt to suffer if such inertia be allowed to continue, and 
the effect on the woman of such delay in the progress of the labor is 
bad. There are a number of things which may be resorted to for 
recalling the contractions. Massage of the uterus will at times 
prove successful. The administration of quinine in large doses. 
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such as 20 grains by the mouth or 30 by the rectum, occasionally 
appears to evoke contractions. Should these measures fail and the 
woman show evidence of exhaustion or the fa*tal heart point to a 
similar condition impending, delay is no longer advisable, but the 
physician must apply the forceps as is indicated in the chapter deal- 
ing with this instrument. 

Descent and rotation having occurred, we pass to the consider- 
ation of the management of the final stages of the expulsory phe- 
nomena. When the presenting part readies the pelvic floor, under- 
going the normal mechanism, the resistance to be overcome is that 
which is offered by the muscles and the fascia of the introitus of the 
A'agina. This re6istau<*e must yield after a gradual manner, else the 
structures will be damaged. Relaxation and retraction must occur 
and the accoucheur may materially assist by retarding progress of 
the presenting part and by maintaining the proper relation of this 
part to the diameters of the outlet. Whenever there docs not exist 
disproportion between the object which aims to emerge and the 
parts through which this object must pass, the line of action is as 
follows: Let us take, for example, the most frequent position of the 
vertex: Rotation occurs so as to bring the occiput under the pubes. 
We have noted that the shortest diameter of the ftctal head is the 
suboccipito-bregmatic, and that this engages in the antero-posterior 
diameter of the outlet. The head must remain well flexed in order 
that its favorable diameter may offer in this diameter of the pelvic 
outlet. Further, in order that the head may emerge without dam- 
aging the matemal structures, slow extension must take place. The 
cardinal points to remember, therefore, are that extension must be 
delayed until the suboccipital point has become fixed under the 
pubes, and that then, and only then, extension after a gradual fash- 
ion should be allowed. (Plates XXIT and XXEII.) The teaching 
of “support of the perineum” has been of great harm as regards 
the maintenance of the integrity of the maternal soft parts. It is 
not the perineum which needs support. It is the head which must 
be delayed in its progress until the muscular structures have re- 
laxed, as they inevitably will unless diseased, and extension must be 
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prevented until the proper diameter of the head has engaged at the 
outlet under the pubic arcli. If anything is to be '^supported” it is 
the foital head, and the support given is in the line indicated. In 
the normal case the perineum need not be touched. Reference to 
the plate shows how the thumb of the attendant is delaying advance 
and, at the same time, promoting flexion until the structures have 
yielded and until the suboccipital point is engaged under the pubes. 
This accomplished, the patient is anaesthetized momentarily to the 
surgical degree, and, in the intervals between the pains, the head is 
shelled o\it over the perineum. In case, for one or another reason, it 
is inadvisable to administer an anaesthetic to the surgical extent, the 
woman is counseled to avoid all expnlsory effort. She is told to 
open her mouth and to call out during a contraction, thus nullifying 
the effect of the abdominal contractions, and then the head may be 
gradually pecded out over the pelvic floor. (Plate XXIV.) 

The methods still figured of the ^^support of the perineum” 
should serve as warnings what not to do. The thumb applied to the 
head and, if need be, the index finger inserted into the rectum, in 
order to enable the extension to be of the most gradual type, is the 
proper Avay to deliver the head, under normal circumstances. 

Stretching of the muscles of the pehde floor should be avoided, 
8inc(f such action leads to increase in the action of the uterus and to 
spasm of the muscular structures of the floor. 

The head having been shelled out over the perineum, it is sup- 
ported in the hand until external rotation, or restitution, takes place. 
(Plate XXV.) Next the shoulders must be delivered witliout 
lesion of the maternal soft parts. Under the normal mechanism, 
with which, at the present, avc are alone concerned, the shoulders 
rotate antoro-posteriorly, the anterior becoming fixed under the 
pubic arch and the ])ostcrior sweeping over the pelvic floor and out 
at the posterior commissure. When the head has been delivered the 
nurse follows doAvn the fundus of the uterus or the physician does 
so with his disengaged hand. The object of this is to cause the uter- 
ine walls to remain in close apposition to the foetus, — a point of ex- 
ceeding importance in case of presentation of the pelvic extremity, 
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fc^ince thus extension of the arms above the head is [)reveKte(l. 
In case of inefficient contractions after birth of the presi^u.ing 
part it is necessary to re-enforce them, since, tlie presenting part 
being in the world, the life of the fadiis may become imperile<l 
through pressure exerted on the umbilical cord. Whilst, thcind’ore, 
it is wise to await the recurrence of normal contractions, in the event 
of these being delayed, the attendant, by ])ressure over the fundus 
of the uterus, may assist in the expulsion of the remainder of the 
fa*tus, this pressure being aided by traction on the portion of tlui 
fa'tns which is in the Avorld, such traction being made in tlu' axis 
of the pelvic outlet,- -that is to say, directly downward. (Plate 
XX\’l.) In ciiM^ of’ turther delay, flu‘ finger iiiscu'ted imd(‘r iIh^ 
pubic arch or over the posterior commissure, ac(*ording as one or the 
other arm is accessible, hooks this arm down and delivers it ])y a pr<»- 
(*(‘dure of flexion and extension over tlje ventral surface of llu' 
fa*tus. During extraction of the arms the woman should bo sfill 
counseled not (o bear down excessively, for sudden eiiKM-genc** of 
the arms is apt to damage the pelvic* floor. 

The arms having l)een extracted, the trunk follows rapidly, in 
case of presentation of the vertex; and in case of presentation of the 
pelvic extremity, if the normal mechanism is fcdlowed,-— that is to 
say, if the occiput rotate anteriorly in a pcisition of tliorongli flexion, 
a position whicli may always be maintained hy suprapubic pres.-*- 
nre, — the after-coming head emerges, l)y its shortest diameters, in 
turn. 

As the child is born it is supported ly the nurse until the um- 
bilical cord is tied. 

Wbere the child is strong and cries lustily the cord may be lied 
without special delay; but if the reverse is the (*ase it is dcjsirablc 
to wait a few minutes in order that the fn*tus may receive as large an 
amount of blood as possible. In case the child is born asphyxiated 
it is necessary to tie the cord as rapidly as possible, or to clamp it and 
to cut between the clamps, in order that the measures requisite for 
resuscitation may be resorted to. fPlatc XXVII.) 

The cord should be tied at two places, — thc^ first about one 
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inch and a half from the umbilicus and the second three to four 
inches nearer the mother. Boiled silk-worm gut forms an excellent 
material for ligature, since thus we minimize the risk of infection 
of the foetus at the umbilicus. Whatever the material used, it 
should bo thoroughly sterile. Ligation is accomplished by making 
a single knot and then carrying the ends around the cord and tying 
in the surgical knot. 'J'hus we avoid risk of slipping, which might 
entail hfemorrhage and fietal death. The object of the second, or 
the ligature on the maternal side, is twofold. In the first place, a 
second fc(‘tus may lie in the uterus with common placenta and 
amniotic sac, and if the cord be not ligated toward the mother the 
life of the twin would bo imperiled. Secondly, it would seem as 
though the expulsion of the placenta were facilitated if the retrac- 
tion of the uterus take place on a firmer placenta, as the organ neces- 
sarily is when filled with blood. In case the umbilical cord is very 
thick, before applying the ligature it is advisable to strip the cord 
of its gelatinous covering, since then the vessels may be the l)ctter 
secured and there is less risk of hfemorrhage. 

The cord having been tied, it is cut between the ligatures and 
the child is handed to the nurse. The care which it should have, as 
veil as the measures for resuscitation, should it be asphyxiated, wdll 
recHve aticmtion in the chapter treating of the C^are of the Jfew- 
l)(»vn Infant.'’ 

With the expulsion of the body of the fa-tus there follows a 
gush of fluid consisting of the residual liquor amnii and of blood. 
The uterus, it has been noted, should be followed down as the child 
is expelled, and the hand should keep control of it during the next, 
or the third, stage of labor. 

After the expulsion of the child the uterus, as a rule, rests for 
a variable interval, regaining tone, as it were, in order to retract and 
expel the placenta. Occasionally, when the contractions are very 
energetic, there is no appreciable pause, but as soon as the child is 
born the placenta follows. This, however, is the exception. It is 
important to remember that, as a rule, there is a decided interval 
between the end of the second and the beginning of the third stage 
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of labor; otherwise injudicious and premature attempts may be 
made to accelerate the third stage, with results of an untowanl 
nature. It has been noted that separation of the placenta occurs 
through the splitting of tlie serotinal layer, and that concomitantly 
the uterine walls retract, squeeze down upon the placenta, and drive 
it into the vagina. The course for tlu^ attendant to pursue is to keep 
his hand on the uterus for a few minutes to guard against undue re- 
laxation, and then, when the uterine globe is felt to harden under 
the hand, to assist in the expulsion by the method of manual com- 
pression, which is knoAvn after Crede, who fin'^t systematically <1('- 
'^eril^ed it. (Plate XXV 11 1.) The procedure* is as follows: 'I'lie 
radial surfaces of the hands are applied at the fundus (d* the uterus, 
the palms of the hands resting f»ver the body of the organ, the 
thumbs meeting in the midline. When the uterus is felt to hard(‘n, 
pressure is made by both hands in the direction of the plane of the. 
pelvic inlet. Thus the muscular force of the hands of the physician 
is added to the contractions of the uterus, and often, at tlu^ first at- 
tempt, the placenta is not only expelled from the uterus into the 
vagina, but out of the vagina into the bed. Tiarely, hoAvov(‘v, is the 
first attempt successful. Where it fails, the attendant keeps his 
hands in position and awaits a second uterine contraction. Should 
this not tend to recur, or should it be feeble, gentle massage of the 
uterus will often evoke stronger contractions. Patience is recpiisite 
and the uterus should not be spurred into ardion before it is ready 
to act, — that is to say, before it has regained tone. TTsually from 
fifteen to thirty minutes elapse from the termination of the second 
stage of labor until the end of the third stage. This is entirely 
within physiological limits, and if no complication offer, such as 
ha*morrhage, delay to this extent need give rise to no anxiety. 

As the placenta emerges at the vulva it is received in the hand 
and held there until the membranes are shed. ('Plate XXIX.) In 
normal cases the membranes follow the placenta at once, but fre- 
quently, after the uterus has expelled the placenta, the lower uter- 
ine segment contracts and the membranes are nipped. Tliis is par- 
ticularly apt to occur where attempts have been made to hurry the 
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third stage or where the uterus has been irritated bjr overzealous 
massage. In the event of the membranes becoming caught as de- 
scribed, the policy to pursue is to allow the uterus to relax a trifle, 
when, without difficulty, the membranes emerge. The teaclung, 
that when the placenta has been delivered the membranes should be 
rolled into a cord in order to enable their extraction intact, is a com- 
mon cause of so-called retention and ^‘morbid adhesions” of the 
membranes. The fact is that, when the membranes are twisted, if 
the internal os should close down a portion of the membranes are in- 
evitably tom off. Adherent placenta and retention of the mem- 
branes become very rare as the physician familiarizes himself with 
the proper conduct of the third stage of labor. Such occurrences 
are due either to pathological changes at the placental site or else 
the adhesion and the retention is only apparent, the placenta having 
become detached or the membranes being torn off by the method of 
delivery and remaining incarcerated in the uterus through the 
shutting down of the lower uterine segment. 

It will be noted that we have avoided referring to a prevalent 
method of placental delivery,-— traction on the cord. This method 
is to be rejected on the ground that resort to it is unnecessary, and 
that it may prove dangerous. When we recall the normal mechan- 
ism^of placental expulsion it is apparent how futile traction will be 
before separation of the placenta at the serotina has occurred. If 
the attachment be a firm one, what is needed is patience in order to 
await the natural separation which is an associate of the natural re- 
traction of the uterus. Traction will simply irritate the organ, and, 
should it be forcible enough to cause detachment in advance of the 
normal mechanism, the venous sinuses of the uterus will not have a 
chance to close after the requisite normal fashion, and the woman 
becomes subject to the risk of haemorrhage. After normal separa- 
tion of the placenta traction on the cord may certainly be effective 
in the delivery of the placenta, but resort to such a method is tm- 
neeessary, since the normal mechanism is sufiGicient. Further, in. a 
given case we are never aware that the placenta is not adherentf and, 
Jf we inake traction under such circumstances, the effect is simidy 
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to pull ofi a portion, or dse, if the uterus be atonic, to pull down the 
site of placental implantation, and thus to favor inversion of the 
uterus. It may be laid down as a cardinal rule that, if the placenta 
cannot be expelled within a reasonable interval by the natural 
powers, assisted by manual compression, it is adherent, or else that 
it is incarcerated above the lower uterine s^ment, in which event 
traction on the cord is also bound to fail in effecting delivery, , and 
manual extraction will be necessary. Just so far as the normal 
mechanism of the shedding of the placenta is borne in mind, and 
just so far as the physician is familiar with the manner of applica' 
tjon of Credfi’s method, just so infrequently will he resort to extrac- 
tion of the placenta through traction on the cord. When the \iter- 
ine globe is felt t6 harden effectually, becoming smaller and remain- 
ing so, then, if the placenta has not appeared at the outlet, the in- 
ference is allowable that it has simply been expelled into the vagina. 
In such an event the examining finger will detect it in the vagina, 
and then traction on the cord is allowable to remove it from this 
passage. 

When the utenis has been emptied it ordinarily will contract 
into a hard mass like a cricket-ball; but for some time it is very apt 
to undergo relaxation, and therefore the golden rule to keep the 
hand on it for at least one-half hour after delivery, in order to guard 
against relaxation and post-partrun lisemorrhage. 

After the delivery of the placenta and membranes they should 
be carefully examined in order to determine if they are entire. STot 
alone should the foetal surface be looked at in order to be assured 
that t^ two layers of the amnion are present as well as the chorion, 
but the maternal surface should be most carefully scrutinized in 
order to detect absence of a cotyledon or deficiency in a large part 
of the placenta. This precaution should never be neglected, since 
the normal course of the puerperal state depends on the absolnte 
emptying of the uterus. In the event of there being any doubt as 
to the integrity of the placenta or the membranes, then the interior 
of ^e arteerus ^uld be at once explored. Under strict aseptic pre- 
ihh hand k inserted into the uterus, the organ being de- 
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preseed es muck as possible bj the other hand. The.oayi^ is care- 
fully explored and whatever remnant is foimd is removed. It is far 
easier to explore the interior of the uterus after this fashion im- 
mediately after labor, when the vagina and the uterus are ‘wide 
open, than a number of days afterward, as will become necessary if 
the retained remnants are not detected until symptoms of septic in- 
fection set in. All that the physician need remember is the neces- 
sity of absolute cleanliness and of gentle manipulation.^ 

When satisfied that the uterus is empty, ergot should be ad- 
ministered, in the dose of 1 drachm, by the mouth. The necessity 
for the administration of ergot is disputed. Unquestionably, under 
physiological conditions, the uterus will contract after delivery and 
remain in that state of contraction which is sO essential to the 
smooth course of the puerperal state. But women rarely approach 
labor or pass through it in a strictly physiological manner. As a 
rule, under the pressure of our high civilization, nervous strain is 
exaggerated during pregnancy and intensified during labor. The 
result is that the contractility and retractility of the uterus stand in 
need of re-enforcement, as it were, and this may be secured through 
the administration of ergot. The drug can do no harm, and ex- 
tended experience would seem to prove that its administration, after. 
' the eompletion of the third stage of labor and during the first few 
days of the puerperal period, assists in maintaining due contraction 
and thereby hastens involution. This, however, is the only time 
when ergot should be given. During labor it has no place. We 
possess far safer means of accelerating deficient contractions, and, if 
an indication offer for the speedy termination of the labor, the 
minor operative measures, being under the control of the physician, 
are far safer for the woman than the action of a drug the property 
of which is to set up and to maintain contractions in a manner often 
beyond our control. The distinctive property of the drug should 
pver be borne in mind. If administered during labor it may at once 
lead to the speedy expulsion of the child, but it may also lend to 
tetanus spasm of the uterus, whereby the life of the i^tus is ihi* 
periled, and wherebjr, also, should operative ibterferenee beotmie 
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necessBiy, this is nullified or r^dered dangerous, owing to the 
spasm which has been evoked. Further, ergot administered durii^ 
labor may affect chiefiy the lower uterine segment, and the foetus 
becomes incarcerated, or, the upper segment remaining relaxed, 
hsemorrhage may ensue, which will kill the child and excessively 
endanger the woman. 

After the expulsion of the placenta there occurs a loss of a 
variable amoirnt of blood, the overflow, as it were, from the uterine 
sinuses. This is physiological, and, as a rule, the uterus contracts 
and remains so, the further loss being the lochia, which is a dis- 
charge consequent on the involution of the uterus. Where the 
labor has been protracted or where it has been necessary to resort to 
surgical ansssthesia, the loss of blood may be considerable, leading 
to what is termed post-partum hsemorrhage and constituting one of 
the most alarming of obstetrical complications. This post-partum 
hsemorrhage may set in immediately after the completion of the 
third stage of labor or a number of hours afterward. Even at a still 
later date hsemorrhage may occur, — called secondary post-partum 
hsemorrhage; but such an occurrence is due, usually, to the pres- 
ence of a foreign body in the organ, such as a portion of the pla- 
centa, and is not dependent on atony of the organ, as is the type of 
bleeding we are now considering. 

Post-partum hsemorrhage is caused by deficiency in the con- 
tractility and retractility of the uterus. Long-continued labor; ex- 
haustion of the woman; sudden termination of the labor, especially 
of the placental st^; the presence of a tumor, such as a fibroid, 
in a segment of the uterus leading to unequal contraction, — such 
are the causes of post-partum hsemorrhage. WTiere nerve-tone is 
at par, and the woman has passed through her labor after a physio- 
logical manner, and the uterus has been absolutely emptied of all 
remnant of placenta and of membrane^ the occurrence of hsemor- 
rhage is excessively rare; still, after every case, the possibility 
should be borne in mind and the physician should be prepared to 
me^ the ^Epnplication. 

: V' minor bleeding may be mot by the administration of ergot 
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by the mouth or hypodermically, and by gentle massage of the 
uterus. The source of the hsemorrhage should be carefully differ^ 
entiated. It should be borne in mind that profuse hsemorrhage 
may come from a lacerated cervix through involvement of the cir- 
cular artery or from extension of the rent higher up into the broad 
ligament. Of course, the treatment of such a lesion will be vastly 
different from that of oozing from the uterine sinuses. Under asep- 
tic precautions, therefore, the first step in every case is to investi- 
gate the cervix. After labor the margins of the cervix are flabby 
and in contact with the vaginal walls, and, therefore, the simple 
vaginal touch is uncertain in making the diagnosis. The woman be- 
ing on her back, the cervix should be seized between the thumb and 
fingers and brought down to the introitus of the vagina, when, 
under inspection, the extent of the lesion, if any exist, may be de- 
termined. It can then be repaired after the method described in 
the chapter dealing with ‘The Surgery of the Puerperium^’ (“Ob- 
stetric Surgery^’). If this source of hsemorrhage has been excluded, 
then, unless the bleeding be profuse, the milder methods may be 
tested for controlling it. Such methods are: massage of the uterus 
and the hypodermic injection of ergot; the injection into the uterus 
of water at a temperature of 115° F.; the insertion of ice. These 
are the only measures we can approve of. In a strict emergency, 
where the physician is not prepared with all that is requisite, the 
injection of vinegar into the organ is allowable, but we unquali- 
fiedly condemn the use of iron. Iron injected into the uterus, in 
the form of the subsulphate, is without question a powerful styptic, 
but the clots which are formed are very liable to decompose and 
septicaemia is a likely result of its use. Besides, to-day there is no 
excuse for the use of iron or iodine or other styptic. We have seen 
that amongst the things which should be in the well-prepared lying- 
in room is sterilized gauze, and it is a good rule for the physician to 
carry Bitch gauze with him whenever he is summoned to a case of 
labor. 

Ti the milder means of checking post-partum hseiUorrhage 
through evoking uteriiie contractility and retractility fail, ^nch 
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8B the hotintra'Qteriae douche, massage of the uterus, and the iujeo- 
tion of ergot, — ^thon. the time has come for resort to the one certain 
means of controlling the hsemorrhage, and this is the intra-uteiine 
tamponade. But little time should be lost in resorting to this meas- 
ure, for woman, exhausted by the efforts of delivery, cannot 
stand the loss of much blood, and, if we dally overlong she may 
sink into collapse or lose enough to pass into a condition of acute 
aneemia often of a rapidly fatal lype. 

It has been proved that the intra uterine tamponade is not 
alone effective, but safe. It was feared that the hyperdistension of 
the uterus caused by the firm tamponade would interfere with re- 
traction after the removal of the tampon. This, however, has been 
proved a groundless fear. The uterus, as a rule, contracts firmly 
when the tampon is removed, and remains contracted. Should there 
be any tendency to permanent relaxation it is a simple matter to 
tampon it again. 

The gauze for purposes of the tamponade should be two inches 

in "width, and fully five linear yards will be needed. It must be 

emphasized that^this gBuze must be sterile, and, further, that every 

step of its insertion must be sterile. After labor at term, where the 
^ * 

uterus is wide open, as it is customary to find it in case of hsemor- 
rhage doe to want of tone, it is a simple matter to pack tbia gauze 
in the uterus by the hand, the other hand controlling the organ 
through the abdominal wall. What we are aiming at is control of 
the bleeding through compression of the bleeding-point, so to speak, 
ana’*, therefore, the uterine cavity must be packed ftiU and the upper 
vagina as well. This packing may be left in for at least thurty-eix 
hours, when, tmder careful asepsis, it is removed, and, if the uterus 
is still atonic, the cavity is washed out with hot sterilized water and 
a new packing inserted. Whilst the gauze is in place the chances 
are that the woman will have to be catheterii»d, tmd this should be 
dene ty sight after careful precedent cleansing of the vestibule. 

Ixt order to counteract the ansemia caused by loss of blood the 
sseth^ of stimulaticoi should he resorted- to, such as whisky 
hypodermicaH strychnia, Vi« grain, hypodermically, 
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repeated Hourly for three or four doses^ but the beat means of all 
for rearing the quality and the quantity of the blood is resort td 
hot saline infusion. In conditions of acute anssmia it is a very difi* 
cult matter to resort to venous infusion^ since it is hard to find the 
calibre of the collapsed vessel and the apparatus is never at hand. 

It has been found that injection of 1-per-cent, hot saline solution 
into the cellular tissue of the back or abdominal wall is very effect- 
ive, and a number of pints may thus be given. All that is neces- 
sary is a clean syringe and a large hypodermic needle. It is ques- 
tionable, however, if, in the average case, injection of the same solu- 
tion into the rectum be not as effective. The rectum rapidly ab- 
sorbs hot salt water, and we avoid the risk of abscess in the cellular 
tissue, which we are liable to get if the instruments used and the 
solution and the surface of the skin be not aseptic, and in our hurry 
to meet the emergency there is ample loop-hole for error in tech- 
nique. The hot (115® F.) saline (1 per cent.) solution is injected 
into the rectum, about 2 quarts being used, and this procedure is 
repeated to advantage hourly until the quality of the pulse im- 
proves. All of this solution is, of course, not absorbed, but suffi- 
cient is to stimulate the heart-action and to improve the quality of 
the blood. 

The placenta and the membranes having been delivered, and 
file uterus remaining thoroughly contracted, the next step is to 
cleanse the woman’s genitals and to apply the puerperal binder. If 
the delivery has been conducted after that aseptic fashion which 
should alone be tolerated to-day, there is no call for the administra- 
tion of a vaginal or the intra-uterine douche. In case, however, 
there is any reason to question the strict asepsis of the different 
steps necessary for delivery, then it is wise to administer one 
douche, and this should, be the last during the puerperium unless 
certain symptoms develop, stress upon which will be laid in the 
chapter dealing with the puerperal state. According to individuajL 
ci&ioin, this douche may consist of a 2-pereent. solution (d <^Iin; ^ 
or a 1 to 2000 solution of bichloride of mercury. It goes /without 
saying that the should be sterile, as well as the hands of the 
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attehdui^i who administera the douche, both intra-uterine'aud 
vaginal douching immediately after the completion of labor, the 
ordinary glass tube attached to a bulb or a gravity syringe is the 
best In case the douche is intra-uterine, the physician alone is 
competent to give it. Such a procedure should never be intrusted 
to the nurse. 

The external genitals of the woman are carefully washed with 
a 1 to 2000 bichloride solution, and then the sterilized gauze pad 
is applied to the genitals, and this k pinned, back and front, to the 
abdominal binder. 

Whilst the application of the abdominal binder can have no 
effect, as is the popular belief, on'the restoration of the form of the 
woman, it nevertheless holds true that she is more comfoVtable if it 
be used. For a considerable time the abdomen has been subject to 
the strain of distension, and the sudden relief of this strain seems 
to call for some support. The binder is applied mainly for the 
above reason, except in those instances where there is reason to an- 
ticipate relaxation of the uterus, and then the binder serves the pur- 
pose of holding in position the pad which it is customary to place 
above the fundus of the uterus to guard against relaxation. (Plate 
XXX.) The preferable binder is made of unbleached muslin, 
gored at the sides to fit over the hips. It is pinned firmly so as to 
give support, never to such a degree as to press the uterus out of its 
natural relations to the abdominal cavity. 

The binder and the pad having been applied and the soiled 
draw-sheet having been removed, the woman lies in the clean bed 
and the puerperal state begins, the management of which is con- 
sidered in a separate chapter. 


Abxoemal Labob. 

Jhus :&r we have (raced the course of normal labor. Abnor- 
niat labcn^ nMi>y depend on deviation from the course of the custo- 
thary ]^e^oipena, either through abnormity in the mechanism or in 

We would lay renewed stress on 
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tkeiaot that' any variety of presentation may terminate npirmail^^ 
provided the necessary mechanism be followed. Thus, even as we 
may have deviations from the normal in case of presentation of the 
cephalic or pelvic pole of the foetus, even so may the face and the ^ 
shoulder presentations terminate normally, provided only that the 
mechanism requisite for delivery be followed. It serves no useful 
purpose, therefore, to describe the course of labor under the various 
presentations. If the requisite mechanism in each case be fully 
understood there is need fpr description only of the complications 
the result of such position of the presenting part as necessarily en- 
tails defect in the mechanism. 

Under this definition we pass to the description of 

ABNORMAL VERTEX PRESENTATION. 

It will be remembered that, in order that presentation of the 
vertex may start the normal mechanism from the pelvic brim under 
the best possible conditions, the head should present in a position of 
flexion, which becomes intensified as, under the uterine contrac- 
tions, engagement and descent take place. Occasionally the vertex 
presents semiflexed, or, practically, the brow of the foetus offers in- 
stdhd of the occiput. Under such circumstances, as the uterine con- 
tractions tend to cause engagement, one of two things happens: 
Either the brow becomes converted into a presentation of face or 
else flexion occurs and we obtain the more favorable presentation of 
the occiput. The cause of this semiflexed position at the superior 
strait will usually be found to be an obliquity of the uterus, the re- 
suit of which is that contractions of the uterus do not act on the 
shoii; arm of the lever, but on the long arm, and consequently the 
head offers semiflexed instead of flexed. The rectification of such 
an anomaly, in case it be recogniaed before engagement^ suggests 
ii^li It consists simply in applying a bandage with an undMiJrh^ 
pad ^yer the side toward which the uterus incline, w^ th^ jwult 
that ^e obliquity is rectified; or, the woman iimy be naade to oil 
the aide opposed fd the obliquity, when, under the lo^ of 
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the obHqiuty ift rectified. In the event of the position being deter- 
mined) as will ordinarily be the case, after engagement and before 
the rupture of the membranes, then, by means of suprapubic press- 
ure <m the occiput «and applied pressure on the forehead by the 
finger in^the vagina, there may result proper flexion of the head, 
which is what should be aimed at Ordinarily, however, if the head 
enter the pelvic inlet in this semiflexed manner the result of the 
contractions will be to convert the position into one of the face, 
when, as we have seen, if anterior , rotation of the chin take place 
delivery is perfectly possible through a normal pelvis, only the 
stages of labor — ^the dilating and the expulsory — are protracted. 
We will speak of this further under the subject of “Face Presents* 
tions.” 

Tinder the subject of ‘^Mechanism of Labor” stress was laid on 
the untoward nature of posterior positions of the vertex where an- 
terior rotation failed. It was further stated that, in the majority of 
instances, anterior rotation probably occurred, even though delayed 
until the occiput reached the pelvic outlet. Still, we are never in a 
position to predict the case where this anterior rotation may not fail, 
posterior rotation into the hollow of the sacrum being substituted. 
In view of the untoward effect of such rotation on the woman and 
the child, it ^eems wise to advocate the conversion of the posterior 
occiput into the anterior as soon as it is detected, and so long as the 
conditions essential to success without damaging the woman or the 
child are present. Wh^ recognized at the brim, before rupture of 
the membranes and before deep engagement, two courses are open 
to us,— the one is version and the other is the manual rectification. 
Wlere the pelvis is noimal.and tiie child is not too large for the pel- 
vis, version does not seem to us called for. If the cervix is wide 
enough open to permit of version or if it be dilatable enough, then 
tbe.ipseiti[<^,of the mttire hand into the vagina and the grasping of 
the ci^d at the neek and rotation of the Icetus, and, therefore, of the 




.into plane, as spedficallj described in “Ob- 
^•,?* ®i®gest8 itself .jas preferable. This entails anses- 
does version. The ad^Wtage gained, provided 
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the foetus can be made to occupy the positioa into which it is Sltered^ 
is that the chances of the deliveiy of a living child are greater than 
when the foetus is made to engage by the afterKsoming head, as is 
necessarily the case after version. Where disproportion between 
the foetus and the pelvis exists, on the other hand, it is preferable 
to elect version, since, in dystocia, due to this cause, the after-com- 
ing head molds better than the before-coming. Where the head has 
engaged by its greater segment before the posterior position of the 
occiput is determined, then, should the membranes have ruptured, 
both manual rectification and version are contra-indicated, and the 
duty of the attendant is simply to watch both the mother and the 
foetus in the hope that anterior rotation may occur. Of course, the 
labor will be tedious, but interference will not be allowable unless 
either the woman or the foetus shows signs of exhaustion. In such 
an event the best that the attendant can do is to apply the forceps 
and deliver, mth the consequent necessary damage to the pelvic 
floor, unless, even during extraction by the forceps, anterior rota- 
tion should occur. 

Earely, in connection with presentation of the vertex, prolapse 
of a hand or of the cord occurs. Prolapse of the hand by the side 
of the head delays the labor, becaqise it interferes with the requi- 
site mechanism of labor. The treatment consists in the endeavor 
to push up the hand, and, this accomplished, if the membranes 
have not ruptured, then it is wise to break them, in order that, 
the vertex descending into the cervical ring, the hand cannot pro- 
lapse again. Earely will it be necessary to resort to version to meet 
this abnormity. If the presenting part has engaged with the hand 
prolapsed, then it probably will not be possible to replace the hand, 
imd the delay in the labor may be such as to threaten exhaustion, 
?md then the forceps will be indicated to terminate the delivery. 

Prolapse of the cord in case of vertex presentation is uncom^ 
mon, compared with the occurrence in connection with pree^nta- 
tions of the pelvic extremity. If it be determined before rupture 
of the rnembran^ aud engagement, then postural treatmeut wflJ 
often aUaw^r for the correction of the prola^, or, at any rat^^ the 
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cord may be fiaved from pressure during the contractions until suffi- 
cient dilatation has occurred to enable us to either rupture the mem- 
branes and push up the cord before the head has a chance to engage 
or else to resort to version. 

Very exceptionally we note what is termed an “inclined” pres-, 
entation of the vertex. In such cases the ear or the parietal pro- 
tuberance presents at the centre of the superior strait. Such pres- 
entations are the result of obliquity of the uterus. In case this 
presentation does not become rectified, then, since the long occipito- 
mental diameter of the head offers at the superior strait, arrest of 
the head necessarily occurs and termination of the labor under the 
natural efforts is impossible. As soon, therefore, as this presenta- 
tion is recognized, interference is called for at a time when assist- 
ance is comparatively easy, since, if the head become impacted, de- 
stiniction of the foetus through diminution in its bulk is the only 
method of delivery. When the head is still movable, if the mem- 
branes are unruptured, as soon as there is sufficient dilatation of the 
cervix, version is the operation of choice. In case the membranes 
have ruptured, the whole hand should be introduced into the 
vagina, the occiput is to be seized, and, during the absence of a con- 
traction, the head is to be pushed up and flexion is to be secured. 
This, however, is not sufficient, but the head must be maintained 
flexed until the recurring uterine contractions have caused it to en- 
gage in the favorable position. If this manipulation is impossible, 
then, under deep surgical ansesthesia, whereby the uterus is relaxed 
as much as. possible, the manipulation may succeed. This failing, 
the only resort, short of craniotomy, is a tentative application of the 
forceps. We lay stress on the word tentative, for, the forceps being 
applied above the pelvic brim and necessarily grasping the foetal 
head so that the long occipito-mental diameter offers at the superior 
st^t, it is questionable, unless the head be small in relation to the 
giv;^ pelyia, if traction will suffice to promote flexion and to cause 
eng^em^t :without the infliction of considerable traumatism on 
paris. The good rule, where version and restitution 
are contra-indicated ftom the start, is to resort to 
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craniotomy, unless, in full view of the increased risk, the woman pr 
her representative elect symphysiotomy or the Cassarean section. 
These operations will always he contra-indicated when the woman 
or the foetus shows signs of exhaustion, since a major operation re- 
. sorted to in the presence of exhaustion of either can but result in the 
delivery of a dead foetus at the greatly-incpeased risk to the woman^s 
life. 


FACE PRBSBlSrTATIOlfS. 

Our study of the mechanism of labor has taught us that presen- 
tations of the fa^e may terminate under the natural efforts, pro- 
vided that rotation occurs with the chin to the pubes. It is a fact, 
however, that, under the most favorable conditions, face presenta- 
tions prolong labor unduly, and that there is always imminent risk 
of maternal and foetal exhaustion. Further, even though the face 
enters the superior strait with the chin pointing to the antero-lateral 
plane, in a given case we can never feel sure that, on reaching the 
pelvic floor, posterior rotation may not occur. The evident corol- 
lary is that a presentation of the face, when recognized before en- 
gagement, should always, where feasible, be treated either through 
conversion into a presentation of the vertex by a mechanism of 
ffexion or else that version should be the operation of election. 
Where the membranes are unruptured, the cervix is dilated or dilat- 
able, the woman being anaesthetized, the hand should be intro- 
duced into the vagina and, during the interval in a contraction, the 
occiput should be seized and the head flexed. This manipulation is 
not alone sufficient, but the head must be maintained flexed until, 
under the influence of the uterine contractions, the flexed head has 
engaged. Manipulation of this nature will rarely be successful 
witjiout the membranes becoming ruptured, and then, if the manip- 
ulation should fail, one of the necessary conditions for yerrion is 
absent. Unless, therefore, the pelvis be roomy or the child small, 
we favor the conversion of a face presentation into one of the pelvic 
extremity by ' version, when it is recognized at a rime wheiji tte 
operation is not feontra-indicated. That is to ^y, the meinfepan^ - 
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being unruptured, or, if they have just ruptured and the presenting 
pert haa not engaged, the cervix in each case being dilated or dilat- 
ahle, vBmon should be the operation of election. 

Where the face has entered the cavity mth the chin pointing 
to one or the other antero-lateral plane, then the duty of the attend- 
ant is to stay by his patient and to watch the mechanism carefully. 
In case there appears to be a tendency to posterior rotation he must 
interfere, in order to avoid the occurrence of a position which can 
alone be delivered with safety to the woman through craniotomy. 
The assistance which may be rendered by the physician consists 
simply in an attempt to favor anterior rotation of the chin. The 
most feasible way to do this is to apply the hand to the posterior 
cheek and to keep it there during contractions of the uterus, in 
order to prevent the rotation of the chin toward the sacrum. This 
manoeuvre certainly favors anterior rotation, and often after a 
rapid fashion, thus avoiding a very tedious labor and consequent 
deleterious pressure on the •maternal soft parts and injurious pro- 
longed extension of the foetal neck. 

A partial presentation of the face is simply a presentation of 
the brow. Such a presentation, < if not converted into one of the 
occiput or even of the face, cannot be delivered by the natural 
efforts, since the occipito-mental diameter of five inches offers at the 
superior strait. The indication for treatment, as soon as the presen- 
tation is recognized, is to insert the whole hand into the vagina, 
grasp the occiput, and flex the head. This flexion must be main- 
tained until engagement, otherwise the brow presentation will 
recur. This manipulation applies, in particular, to instances where 
the brow presents, the occiput being in front. It is obvious that, in 
such a case, this is the only method, for, if we convert the impossible 
brow iuto.a face, we have the equally impossible chin-to-the-sacrum 


poi^tion. Whe^ the brow offers, with the occiput pointing pos- 
teri^ly^ the^, if flex the head, we convert the position into an 

have seen, is an unfavorable position 
; ^e- aith of treatment, in such an event, is to ex- 


rcouve?^ the brow presentation into a face, wiith 
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the nMn anterior^ oif — and this we much prefer — ^to reisort to podalic 
Tereion if the necessaTT conditions for version are present,— ^tiiaf is 
to say, the membranes unruptured or just ruptured, the cervix 
dilated or dilatable. In case of a presentation of the brow, one or 
another of these inanipulations are called for before the attendant 
should even think of the application of the forceps. It is sunply a 
mechanical impossibility to deliver a presentation of the brow, be- 
fore rectification, by the application of the forceps. 

PBESENTATIONS OF THIS PELVIC EXTBEMITY. 

The characteristics of a presentation of the pelvic extremity 
are slow engagement, slow descent, slow rotation, and slow de- 
livery. The pelvic extremity cannot assist in dilatation as can the 
rounded vertex, and, after engagement, the hips undergo rotation 
in a more protracted manner than the occiput. A corollary is that 
the membranes should be maintained intact as long as feasible in 
order to secure the advantage of the dilating hydrostatic wedge. 
The normal breech having engaged, the physician need only have 
patience in the vast majority of cases, simply watching the woman 
and the foetal heart-beat in order to interfere if there occur sign of 
impending exhaustion. Where the pelvis and the foetus are not 
disproportionate, and the complete breech presents, it will rarely be 
necessary to decompose the wedge, — ^that is to say, to extract the 
legs in order to favor the emergence of the nates, — the sole pre- 
caution here being to follow down the uterus closely as the breech 
emerges, otherWse the arms may become extended above the head 
and delivery become very complicated. Not alone must the arms 
be kept from extending, but the head of the foetus must be main- 
tained well flexed by suprapubic pressure, for, if extension of the 
chih take place, the delivery of the after-coming head is exceedingly 
complicated and usually at the expense of the foetal life. Indeed; 
looking at presentations of the pelvic extremity from a broad stend- 
point, it is the management of the stage of the delivery whioh may 
offer difficulties and in which the foetus is ejfposed to the greatest; 
ridL tTn^r usual conditions, if maternal exhaustion mm Immi^ 
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nent, the labor may always be terminated through extraction even 
as would be the case had a primary cephalic extremity been con- 
verted into a presentation of .the pdvie pole. The cardinal rule to 
bear in mind, therefore, is that, on the emergence of the breech, the 
uterus must be kept firmly applied to the foetus, in order to avoid ex- 
tension of the arms above the head, and that the head in turn must 
be maintained in a position of fiexion except, of course, where the 
occiput has rotated posteriorly, whmi, under the necessary mechan- 
ism, extension is requisite, in order that the chin may engage under 
the pubic arch to enable the occiput to make its long sweep over the 
pelvic floor. The shoulders having been delivered spontaneously, 
or artificially by flexion and extension over the ventral surface of 
the foetus, the sooner the after-coming head is extracted, the better. 
The child is apt to suffer greatly now through delay. Pressure on 
the mnbilical cord cannot always be avoided and deep asphyxia 
. always threatens. Downward traction on the shoulders, assisted by 
firm suprapubic pressure, will, in the vast proportion of cases, 
suffice to deliver the after-coming head, occiput to the pubes. We 
cannot lay sufficient stress on this downward traction. It is neces- 
sary that the suboccipital point should be engaged under the pubic 
arch before the mechanism of extension of the face over the pos- 
terior commissure can take place normally. Rarely, if this point be 
home in mind, will it be necessaiy to resort to the application of 
forceps to the after-coming head. Further essential detfuls in refer- 
ence to the management of the after-coming head will be found in 
the portion of this work dealing with the surgery of obstetrics. 

The management of presentations of the incomplete breech — 
that is to say, of presentation of the feet or foot or of the knee — dpes 
not differ from that of the normal pelvic extremity. The same 
essential points should be home in mind. The membranes must be 
maintained intact as long as is possible, and, after delivery of the 
nirtes, thp uterus must be closely followed down, in order to avoid 
.eitiensihn..|^ the ^hin in cate of the normal anterior rotation taking 
one complicatitm. of these presentations which must 
. mihd as very likely to occur, and this is prolapse of the 
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a^ciddnt trhioh, if not remodiald^ eertfliitTy 
death. ^ long aa the membianeB r^ain Tmjruptnred the fe^ 
cannot suffer, since direct pressure onthe cord is not 
attendant, therefore, need only wait and wat<*, dir^ting thn 
woman to Ue, by preference, on the side opposed to. that on which’ 
the cord tends to fall. Thiswaitingpolicyiscalledfor, since, until 
the ce^ has dilated or is dilatable, interference of an active nature! 
is unlikely to save the child, for delivery cannot be effected quickly 
enough with regard to the integrity of the maternal parts. By' 
watching, the physician may take advantage of the period when 
rapture occurs in order to push up the cord and enable, the pr^iit- 
mg part to engage and to fill the upper pelvic strait so that there is 
no space for the cord to slip down. 

Such conditions, however, are rather ideal ones. In the first 
place, prolapse of the cord will only exceptionally be recognized 
pnor to rapture of the membranes. The physician, however, 
should always remember the possibility of this in incomplete pelvic 
presmitetions, and accordingly be prepared to act. If the prolapse 
occur and the cord cazmot be replaced before engagement, the 
course of action is to place the cord in that part of the pelvis which 
is l^t exposed to pressure, which varies, of course, according to the 
Ifosition of the presenting breech. During the further progress of 
the mechanism, should the pulsations of the cord become weak or 
<»a8e alto^her, it stands to reason that the sole hope for the 
lies in delivery after as speedy a fashion as is consistent with the 
safety of the woman. The foot or the knee presenting, this is 
seized and extraction is accomplished according to the rales which 
govern version, the det^ of which are found in the portion of this 
work dealing with the surgery of obstetrics. 

Other methods of reposition of the cord, such as the sewfiig of 
m ^tinous coating to a soft catheter and the carrying rq) Ae ! 
^Wter with the attached cord toward the fundus oUhof ’ 

of Plisssfur^ ate not apt to be sucdessW, teid^iww tl^^^Mst 
, psanipulati^ ^nt^ed may infect wotn^, hd asaiieft - 

.«^*^;pu|-teelfiSque. ■ ■ 
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, of the pdTio extremity, with; the legs extended 

along the ventral surface of the f mtus, offers special difficulties, par* 
tiedlarly in the ffnal stage of expulsion. The same management 
of the stage of dilatation and ^f descent and rotation is indicated, 
but, when the presenting part has undergone this medhanism, unlm 
the fcStus he relatively small in comparison with the capacity of the 
pelvic outlet, it will be necessary to decompose the wedge; that is to 
say, to bring down one or both feet before delivery can be effected. 
It is at once apparent how di£S.cult this is where the pelvic extremity 
is wedged in the pelvis and the walls of the uterus are closely 
applied, to the body of the foetus. In order to reach the feet or even 
the knee it is necessary to secure uterine relaxation so that the 
may rdach the fundus of the uterus in order to grasp a foot or the 
knee. Even if this can be accomplished, the task of flexing the 
leg on the thigh and then of bringing the leg down into the vagina 
is difiictilt. Surgical ansssthesia will be necessary in order to secure 
the requisite relaxation of the uterus, and, if the manipulation is 
successful, delivery should be terminated whilst the woman is ansss* 
thetized. 

Where this niianipulation fails, and it ordinarily will if the 
breech is deeply engaged, there are a number of manoeuvres at our 
disposd. 


Where the groin of the foetus is accessible we may be' able to 
pass a sterilized gum-elastic catheter aroimd, thread the eye with a 
stout sterilized cord, and make downward traction in the of the 


pelvic outlet. This manipulation will, of necesrity, be. around the 
anterior |^in> since the posterior will be inaccessible, and the an*. 


terio^ descmid flrst.jmd become fixed under the pubic arch 
in order to allow the posterior to sweep over the posterior wall of 
the pdlvis.< - Tho string, or so-called fillet, is always to be preferred 
td tho bb^t. ho^ ' which is still described in works on obstetrics, 

■ is yyty apt to injure the fo^us and, if it should slip. 

If the groin is. accessible 
pelyia aw^iionnaUy.pfoport^^ then, fre- 
by inserting the fingw 
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of one or the other hand into the groin^ and9 grasping the of 
this hand by the other^ downward traction in the axis of the peltic 
outlet may suffice to bring the breech down. Should ^ese manipu- 
lations fail, then the only resource ^ the forceps to the breech, ap^ 
plied as is indicated in ^^Obstetric Surgery.” 

During traction incidental to all these manipulations it is 
necessary that the uterus should be followed down well, otherwise 
the arms will extend over the head or the chin will extend, thus com- 
plicating the delivery of the after-coming head. 

-Of course, if extension of the legs along the ventral surface of 
the foetus is diagnosticated before engagement, the proper course 
to pursue is to insert the hand and to bring down a foot whilst 
the manipulation is comparatively easy. This subjects the foetus to 
risk, however, since then the cord may prolapse, but it is a question 
simply of choice between two evils, and the lesser consists in the 
manipulation just described. 

In case of presentation of the pelvic extremity, when the trunk 
of the foetus has been delivered, if the arms have been allowed to 
extend above the head, these must be delivered before the head can 
be extracted. The difficulties are great, and the life of the foetus is 
very much compromised. It is necessary to insert the hand practi- 
cally to the fundus and, by a mechanism of flexion, bring down first 
one arm and then the other. The umbilical cord, if not already sub- 
ject to pressure, will certainly be during these manipulations, and 
there is, further, considerable risk of the uterine rupture should 
the lower uterine segment be thinned out. Where the foetal pulse- 
beat in the cord has ceased it is useless to subject the woman to 
the accompanying risks of extraction of the foetus, but perfora’^ 
tion of the after-coming head had better be immediately resorted 
to. Occasionally, after delivery of the trunk, the lower uterine 
segment elos^ down on the neck of the foetus, and then delivery 
of e living child is impracticable, unless the attendant instaxttly . 
uu^jpes the cervix in order to release tdie neck, TlMs 
is one- of great to the woman. It ii difficult; to hplte 
requisite incisidns, since the trunk of the fcetns is jij 



lUNAaEtfBNT OF NOBMAI< AND ABKOt^SCAL LABOR. 2^1 

the iieceosiuy manipulatiotis; axid> again, owing to the fact that 
tho xnuscidar fibres are closely applied to the jEcetal neck, it is a 
difficult matter to insert the scissors* The incisions, further, can- 
not be limited as we would d^ire. In case they extend into the 
lower uterine segment they may involve the broad ligament and 
give rise to extensive hmmorrhage into the subperitoneal tissue. In 
view of these facts, in case, under deep surgical ansssthesia, the 
spasm does not yield, it is wise to elect perforation of the after-com- 
ing head. 

As was noted to be the ease in presentations of the vertex, we 
may meet with what are termed deviated presentations of the 
breech. In such cases the sacrum or the hip offers at the superior 
strait, when, unless the position be rectified manually, the foetus 
cannot engage and descend. As a rule, the necessary rectification 
will entail the insertion of the hand and the bringing down of a 
foot, when labor is completed, as is the case in a primary presenta- 
tion of the foot. 


PRESENTATIONS OP THE TRUNK. 

We have seen that, through spontaneous evolution, a trans- 
verse presentation may be delivered under the natural mechanism. 
Such an event, however, should never be anticipated. As soon as 
recognized, a transverse presentation should be converted into a 
presentation of the pelvic or of the cephalic pole. Before labor ex- 
ternal version will accomplish this, although the vicious presenta- 
tion is very likely to recur. If the transformation into a vertex 
presentation is accomplished before the onset of labor, a firm band- 
age should be applied with pads at opposed sides of the abdomen 
above and below, the object being to prevent the breech from de- 
scending imd the vertex from rising, Notwithstanding, these pre- 
cautionary measures, the transverse presentation may recur, and 
th^, in action to the pads, it may be necessary to keep the woman 
in as' much as possible on the side oi^osed to the breech. 

: of the tkmk"^ net; recognized until labor 

should be taken to keep the membranes 
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iiatfiiet tutlal ibe cervix is d^ted or is dilstaHe^ vrlieD, xusdev aiiti^' 
ijiesia, pddalio version should be resorted to. Where the presen&r 
tion is not recognized until after rupture of the membranes^ then, if. 
the shoulder has not engaged deeply^ it may still be posable, undi^ 
the relaxation secured through the administration of ether, to puiifi, 
up the shoulder and to bring down the foot; but, if the uterus ii 
firmly contracted around .the body of the fcetus and the engage* 
ment is deep, tiien, instead of endeavoring to perform a forced vet^ 
sion with the accompanying risk of rupture of the uterus, decapita* 
tion should be elected, unless the woman, iu full view of the greatm; 
risk to herself, should elect the OssSarean section. This.major oper- 
ation will be always contra-indicated, however, if the mother’s con- 
dition be not good or if there is evidence of exhaustion of the foetus. 

In the rare instances where spontaneous evolution occurs the. 
duty of the physician is purely passive, watching the woman for 
evidences of exhaustion. Exceptionally, even after.impaction of the 
shoulder, it may be possible to cause spontaneous version to occur. 
This will only be the case, however, where the foetus is small in 
comparison with the pelvis, or the reverse. Then, by replacing the 
prolapsed arm and by pressing on the shoulder, sometimes the one 
or the other pole of the foetus will present instead, and the labor is 
flrminated by nature or by art, according to the condition of the 
maternal vital forces. 


inri.Tn>i,E FBEOUAnoiss. 

Although a woman may deliver herself of two or ihore 
foetuses without the intervention of the physician, still, once tiie 
course of labor is apt to be complicated at one or another sttge, it ' 
seems wise to discuss tbe subject of multiple pregtiant^ ip this 
uht^r. . -vi ; v;-"; 

I T^ree reasons are offered for the occurrence of .]|iulti|^|pr^;. 
naip^,:. ^.either two. Graafian foUidee are fecpndaf^ at . 

tin% and de^Op (mcinnitantiy, with the 
ait!''dpiivj^'^, '^r'a angle ioBide'^'eontah^, 
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fectmdated at the same time; or a single folliole contains two nu- 
clei. 

An outcmne of these possibilities is the fact that two ova died 
at the same time may be fecundated at different periods by the same 
or by different persons, giving rise to what is termed supetfecunda- 
tion; or, again, two ova shed at different times are fecundated at 
intervals more or less prolonged. This latter occurrence is termed 
superfoetalion. Superfecundation has been proved possible by the 
delivery of women at term of foetuses of different color, the result 
of the women having sexual commerce with a white man and a 
negro at periods not far removed. Superfoetation, on the otha 
hand, is not so easy of explanation. This occurrence necessitates 
that after the first foetus has attained a certain degree of develop- 
ment a second ovum becomes fecundated and finds lodgment in the 
uterus. It is very difficult to believe that the male sexual elements 
can gain access to an ovum when the cavity of the uterus is occupied 
by another impregnated a number of weeks previouriy. It must be 
remembered, however, that up to the third month of gestation the 
two deciduse are not opposed so as to forbid access of the sperma- 
tozoa to the uterine cavity; and it must be still further borne in 
mind that ovulation possibly continues throughout gestation, even 
as it does throughout lactation, when, similarly, what is considered 
the outward manifestation of the process — ^menstruation — ^is ab 
sent. Therefore, the possibility of superfoetation cannot be denied, 
although we are justified in being very skeptical in reference there- 
to. The result of the manner in which the ova are shed gives a 
different arrangement of the twins in the uterus, and with this wo 
are chiefly concerned. 

Where the two ova which are shed come ^m separate 
Graafian follicles, each has its own membranes, and, therefore, 
there are two separate amnions and two chorions. There are also 
two plaeentse, although the separation between the two may only 
be on emefol examination, the partition between them 

^ and the apposition of the two being close, 

the ftetuses are formed from the fecundation of two 

>' 
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ova in a single Graafian follicle, we still find two amnions, but only 
a single chorion. The placentae are separate, but there is close 
union between the two and free anastomosis of the vessels. 

If the twins result from the fecundation of one ovum contain- 
ing two centres of development, then we find a single amnion and 
chorion and placenta, the twins floating in the same sac and having 
a similar blood-circulation. 

On the arrangement of the foetuses, according to the fashion 
after which they have developed, depends many of the difficulties 
which are offered in the delivery of twin gestations. Thus, it is at 
once apparent that where the fmtuses occupy separate sacs the birth 
of one is not as apt to be interfered with by the other as where they 
occupy the same sac. 

Usually the combined weight of the fmtuses exceeds that of a 
single f(i*tus, but not uncommonly one fmtiis seems to be developed 
at the expense of the other, leading to the suggestion of imma- 
turity. At times, one f(x4us dies during gestation, either from lack 
of proper blood-supply, or, wliat really amounts to the same thing, 
through compression exercised by one foetus on the other. Whore 
the f abuses occupy a common sac the cord of one may become en- 
tangled around the neck of the other, the result being that through 
tightening of the cord this fmtus is killed. At times, in twin preg- 
nancy, one fmtus is born perfect in development wliilst the other is 
imperfect, possibly to such a degree as to constitute a monstrosity. 
Again, where the fmtuses occupy a single sac fusion may occur at 
one or another part, giving rise to a species of monstrosity known as 
joined twins. The junction may be at the head, or sternum, or 
back, or at the pelvis, an interesting example of the latter which we 
have seen being figured in Plate XXXT. Again, one fmtus may 
be included in the other, — so-called cases of foetal inclusion. De- 
tails in reference to these cases of monstrosity will be found in 
works devoted to the subject. 

The diagnosis of multiple pregnancy is by no means a simple 
matter; indeed, in the average case only a presumptive diagnosis 
may be reached. The excessive size of the abdomen, where this is 
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a factor, may be present in cases where there is simply an excess of 
liquor amnii. In case hydramnion complicates twin gestation, the 
diagnosis is concomitantly more diflicnlt, owing to the greater diffi- 
cntly of making abdominal palpation. \V here, on auscultation, two 
fictal hearts are heard beating with separate rhythm and with maxi 
mum intensity at different parts of the abdomen, particularly when 
such data are established by separate observers, then tliero is a 
reasonably strong presumption of multiple gestation. If, in ad- 
dition, on palpation two heads are f(dt or two pelvic extremities, 
then this presumption is strengthened. 

As a rule, in cases of twin gestation, the tension of the ab- 
dominal walls is great<u% owing to the greater distension of the 
nt(‘rus. This, however, is purely a relative ))henomenon, sinec th<* 
sanies condition acconqianics cases of hydramnion. Late in preg- 
nancy wc are apt to find suprapubic adema and also a transverse 
depression just above the pubes. The same signs, however, may, 
again, acc(jrnpany instances of excessive amount of liquor amnii. 
Where, on vaginal examinatiem, the head is found presenting and 
yet at the upper uterine segment a head is felt, or if a second head is 
determined in one or the other lateral uterine walls, then the diag- 
nosis of twill gestation is certified. As a rule, however, the only 
positive sign of value is the hearing of two f<ctal hearts differing in 
rhythm and in location of maximum intensity. 

Labor in case of multiple gestation is apt to be prolonged, sin(.*e 
the woman has to undergo the process twice, as it were. The third 
stage is apt to be complicated by ha?inorrhage, since, owing to the 
excessive uterine distension, uterine atony is a common sequence. 
The labor itself will rarely offer difficulties unless one fmtua inter- 
feres "with the execution, by the other, of the requisite mechanism. 
The f(etnses may present in any possible way. Thus, they may 
both offer by the heads or the pelvic extremities, or one may pre- 
sent by the breech and the other by the head, or one may offer by 
the head or the pelvic extremity and the other be transverse. 
Where the foetuses occupy separate sacs interference is less likely 
than when they lie in a single sac. After one f(ii‘tii.s has been de* 
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livered there (»ccnrs a pause and then the uterine contractions start 
in again, the second ainniotic sac ruptures and the second fa?tus is 
born. It must never be forgotten that even though there exist two 
placcnta3 the anastomosis between the two may be partial or com- 
plete, and that, therefore, if on the delivery of one foetus the cord 
be not tied toward the maternal as well as toward the foetal surface 
lisemorrhagc will kill the second fmtus. Where after the delivery 
of one f(etus there is sign of impending maternal exhaustion we 
should not await the onset of the second labor, but, dilatation hav- 
ing been effected, the twin should be delivered by forceps or by ver- 
sion, according to the degree of engagement, and after the manner 
laid down in the portion of this work dealing with the surgery of 
obstetrics. We should always bear in mind the danger of uterine 
atony and consequent hspinorrhage and be prepared to tampon the 
uterine cavity in case the milder means for causing uterine con- 
traction do not speedily suffice. 

Where the fcetuses occupy a common sac one twin may de- 
scend by the head or the breech and occupy the pelvic inlet with 
the first foetus. This is alone possible, of course, where the pelvic 
inlet is excessively large compared with the bulk of the fmtuses, or 
the reverse. In such an event we have an impaction, and, in order 
to effect delivery, it may be necessary to sacrifice one or the other 
foetus in order to give the other an opportunity to be born alive. 
Where the head of the second foetus engages in advance of that 
of the first we have a complication known as locked twins, and 
here, in order to deliver at all, it becomes necessary to decapitate 
one before the other can be delivered. 

Transverse presentations are not uncommonly met with in case 
of multiple gestation, a point to be remembered, because, on the 
birth of the first fmtus, if the other occupy the transverse diameter 
immediate delivery by version is called for before we obtain an 
impacted shoulder. The occurrence of spontaneous version or 
evolution should never be awaited. 

The statements we have made in reference to twin gestation 
apply "With equal force to instances of triplets, or quadruplets, etc. 
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Triplets occur about once in eight thousand deli\^cries; quadruplets 
and quintuplets are of excessive rarity, although a number of 
authentic cases have been recorded. Obviously, the difficulties 
which delivery may offer are intensified by the iiinnbcr of foetuses 
present. If the physician will only bear in mind the fact that it 
may become necessary to interfere in the interest of the fcetuses 
or of the woman, and that the danger of haemorrhage from atony of 
the uterus is greater than in case of single gestation, he will be 
ready to meet the exigencies of the individual case as they offer. 


INAEKSIOX OF THE UTERUS. 

An occurreiure which renders labor abnormal, and which re- 
mains to be referred to, is inversion of the uterus, and this consti- 
tutes a most serious complication. The causes, in general, are 
atony of the organ associated with irregular contraction at the 
fundus, or a possible cause is attempt to deliver the placenta by 
traction on the cord. This factor will hardly be efficient unless 
there is associated atony, witli the tendency to contraction of the 
upper utoriTic segment. As a rule, traction on the cord if the pla- 
centa does not appear will result in rupture of the cord. 

Inversion of the uterus may be partial or complete. One or 
another horn may appear or the entire organ may turn inside out 
and emerge at the vulva. The uterus being atonic, the blood is 
pouring out the uterine sinuses and the condition of the woman 
may become most critical. Reposition may be most easy and again 
most difficult. Where difficulty arises it is due to the fact that the 
inverted lower uterine segment, which now lies above, contracts 
down and offers a barrier to reposition. If the inversion can be 
promptly rectified by pushing up one horn and then the other, and 
finally the centre of the uterus, it must be remembered that the 
tendency to recurrence is very great, and, therefore, the physician 
sliould remain by his patient until, through the administration of 
ergot and of strychnia, he is satisfied that the organ has regained 
tone and will remain contracted- In case spasm of the lower liter- 
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ine segment oc(*ur.>, preventing reposition, then, under ether ana?<- 
thesia, tin* si)asin iniiy yield and reposition be possible. If this fail 
wc would advise a waiting policy unless the woman is losing much 
blood, since the spasm may yield after an interval. In case the 
hiemoiTliage is free the attempt may be made to check it by the 
firm tamponade with sterile gauze held in place by a bandage, bring- 
ing to bear compression, as it were, although under the given con- 
ditions this will ])rove very difficult. Should this attempt fail, be- 
forc^ tlu^ woman b('(.*om('s exsanguinated the sole resource^ — dc^-i- 
perate as it is — i<i to open the abdomen and stretch the contractiou 
ring. Tt has become a choice bct\vcen two evils, — allowing the 
woman to bleed to death and subjecting her to the risk of slough- 
ing of tlie im])risoncd portion of the uterus, or resorting to ihe 
major opc'ratiou for the release of the spasm. The manipulation 
whicli this com])li(‘ation rocjnires must Ix^ eliaraeteriz(‘d by the most 
ahsolute asepsis, else the* woman will h(» infected. 



y-is of tho Fcetus (mnv^aijtelv A’ter Delivery 
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CAKE OF THE NEWBORX INFANT. 

The fa‘tus having been separated from its mother through 
ligation of the umbilical coni, the first care requisite is attention to 
rlie eyes. Even before the cord is tied, where the exigencies of the 
individual case do not call for immediate ligation, the eyes should 
be washed. The a^ crage fa*tus conies into the world with its eyes 
coated ivith the vernix caseosa, and, although in a case where the 
woman is free from infectious taint this cannot affect the eyes in- 
juriously, seeing that in ii<^» given case are u e in a position to certify 
that our technique has been absolutely aseptic, care in the early 
c-l causing of the eyes is called for. (Plate XXX II.) The vast pro- 
portion of cases of ophthalmia may be traced to infection whilst the 
child is emerging from the genital canal, or even whilst it is in the 
canal, since, once the membranes ruptured, the eyes may readily 
come in contact with infectious material. The method of caring 
for the eyes will vary according as we are satisfied or not that the 
woman is free from specific taint. If she give no history of pre(;e- 
dent vaginal discharge or if she is in that walk of life where gonor- 
rlueal virus is not so apt to exist, — although such inference is never 
safe, since, whilst “we may feel quite sure of the woman we can 
never have the same degree of confidence in the purity of the male, 
— then the following procedure is ample. With aseptic hands the 
physician or the nurse wipes off the eyelids with a piece of sterile 
gauze or cotton soaked in a saturated solution of boric acid, and, 
this accomplished, the eyelids are opened by the thumb and index 
of one hand, whilst the conjunctival surface is carefully cleansed by 
irrigation with the same solution. If the palpebral surface of the 
lids is covered with the vernix caseosa, then the physician should 

evert the lids and wash this surface off. We lay stress on the care- 
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ful asepsis which should be associated with this manipulation, be- 
cause eyes otherwise not infected may become so if our technique 
is at fault, and this may mean irreparable damage. The same care 
should be associated 'svith the washing of the eyes thereafter, al- 
though, unless symptoms develop, it is not necessary afterward to 
do more than wash carefully the external surface of the eyelids. 
Since these priiici])lcs have been introduced into obstetrics it has 
become exceptional to meet with cases of even mild ophthalmia. 

In the event of there being a suspicion of gonorrhceal infection, 
it is not sufficient to use boric acid. Opposed, as we are, to the 
routine adoption of Crede’s method of instillation of silver-nitrate 
solution, we are firmly convinced that its adoption in every sus- 
picious case has been the cause of the infrequent occurrence of 
aggravated ophthalmia with its awful sequelae. We look upon it 
as little short of barbarous to instill the silver solution unnecessarily 
into the eves, whilst we realize to the full the great value of the 
method in aborting a possible virulent ophthalmia or in modifying 
its course. 

Where there is a suspicion of possible infection, the eyes are 
first carefully washed with boric-acid solution, and then the eyelids 
are everted by the physician, — ^for the nurse, unless specifically 
trained, is not competent, — and 2 drops of a 2-per-cent, solution of 
nitrate of silver is instilled, care being taken that the solution comes 
in contact with the conjunctival surface of the eyelids as well as of 
the eyeball. Too much stress cannot be laid on this point. If this 
precaution be neglected, then our technique is imperfect and 
ophthalmia may develop. The rationale of the method depends 
on the determined ability of silver nitrate of killing the infectious 
elements, — the gonococci of Neisser. After a minute or two the 
excess of nitrate of silver is washed off and neutralized by instilling 
a solution of sterile 2-per-cent. salt. As a result of this instillation 
of the nitrate of silver a traumatic inflammation is induced, which 
leads to congestion of the conjunctiva and more or less swelling of 
the eyelids, but these symptoms should abate in the course of 
twenty-four hours, and it is unnecessary to repeat the process 
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Where the eyes have not been carefully washed or where they be- 
come infected notwithstanding the care taken, then we have to face 
an ophthalmia which will run a mild or a severe course, according 
to the degree of infection and also according to the measures re- 
sorted to for treatment. In case of the development of an ophthal- 
mia, the severest oversight is necessary to avoid the complications, 
— ulceration, perforation, and permanent blindness. 

If, in the course of twenty-four to thirty-six hours after de- 
livery, the eyes, or one alone, begin to secrete a muco-purulent mat- 
ter, then the instillation of nitrate of silver should be repeated, and, 
as soon as there appears chemosis or swelling, ice-pads should be 
kept over the eyes constantly. A convenient method of doing this 
is to place a number of thin pledgets of absorbent cotton on a block 
of ice and to instruct the nurse to apply them over the eyes fre- 
([uently. In case only one eye is affected, great care is requisite to 
avoid infection of the other. The nurse should never touch the 
other eye without first carefully sterilizing her hands, and all cloths 
or cotton used for the infected eye should at once be destroyed, to 
avoid the possibility of their being used for the non-infected eye. 
When the phssician liv^es in a city where he can obtain the services 
of an ophthalmologist, it will be wise to turn the infant over to his 
care. In remote country-districts, however, this will not be pos- 
sible, and the points to be borne in mind are those on which we 
have laid stress, and, further, that, as soon as the swelling of the 
eyes begins to disappear, the time has come to discontinue the use 
of the ice. It is not possible to lay down definite niles for the fre- 
quency with which silver nitrate should be instilled, since there is 
difference of opinion among the expert. Our impression is that, 
after thirty-six hours, repetition of the silver solution is uncalled 
for, except where microscopical examination of the secretions shows 
that the gonococci are still present. As long as they exist the silver 
solution is indicated, and no longer. As soon as it is possible to dis- 
pense with the silver solution, either a saturated solution of boric 
acid should be used or else a sterilized 2-i)er-cent. solution of com- 
mon salt. 
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During the few clays following the birth of the child the most 
rigid precautions as to cleanliness of the eyes should be enforced, 
since, at this time, they are unable to resist infection as they are, to 
a better degree, later, and on these precautions the sight of the in- 
fant depends. 

The eyes having been attended to, the next step is to bathe 
the child. From the start the infant should be accustomed to its 
altered surroundings, and the greatest of all mistakes is to coddle 
it. As it is started so it is apt to progress through life. It can best 
resist the effect of changes in temperature if it become accustomed 
to such changes. The infant w’ho is looked upon even as a fragile 
china doll would be, will not grow up with the sturdy constitution 
and the resisting power Avhich is so essential to healthy manhood and 
womanhood. The bath of the infant, therefore, should approxi- 
mate in temperature that of its external surroundings. What shoTild 
be aimed at is the avoidance of chill. The temperature of the bath, 
therefore, should be only slightly in excess of that of the room in 
which it is bathed. As a rule, a temperature of 80 to 90 F. 
should be selected, except in the case of immature infants, when, 
sinc(‘ we are not dealing with an individual of normal capacity, we 
must make the circumstances meet the case. The first step is to re- 
move the coating of vernix caseosa and of blood Avith which the in- 
fant is covered to a greater or less degree. This is accomplished by 
greasing its surface Avith some unctuous material, such as sweet-oil 
or vaselin, the precaution being taken not to allow any of the ma- 
terial to get into the eyes or the stump of the cord, since it is not 
sterile. This gi’easing accomplished, the infant is supported on the 
hands of the nurse and placed in the bath so that the entire surface 
is coA-ered Avith the exception of the head. It is then soaped and 
Avashed until tlie surface of the body has been cleansed, Av^hen it is 
remoA^ed from the bath and thoroughly dried. The flexures of the 
body are then coA^ered Avith A^aselin or a pure rice- or bismuth- 
poAvder, to avoid chafing of the delicate integument, and next the 
body is examined for defects. The natural openings are investi- 
gated in turn and the toes and the fingers are counted, since one of 
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the first questions of the anxious relatives will be as to whether tlie 
child is perfect or not. If any imperfections are determined it is 
wise not to tell the mother, since the nervous anxiety she would be 
subject to would complicate her convalescence; but the father of 
some relative should bo told, and, in case of such a complication as 
imperforate anus or urethra, steps requisite for giving speedy surgi- 
cal aid should be taken. 

The cord should now be dressed. (Plate XXXIII.) This mat- 
ter is usually left to the nurse, but it falls within the province of the 
physician, since infection at the site of the umbilicus is a frequent 
cause of sepsis of the newborn. We are dealing with a wounded 
surface and the attention requisite is similar to that which any 
wounded surface demands; that is to say, asepsis is a sine qua non. 
A pledget of sterile absorbent cotton or of gauze is wound around 
the cord, and this is left in place until the cord drops, varying from 
the seventh to the tenth day. During this interval the child should 
not receive a full bath, since our aim is to have the cord undergo 
dry gangrene after an aseptic fashion, and this is interfered with if 
the dressed cord is wetted, aside from the danger of infection with 
each' manipulation. 

If the cord has been properly tied there is little danger of 
secondary hemorrhage except in ease of hemophilia; still it is a 
wise precaution for the physician to investigate the dressing at his 
first visit after delivery, in order to satisfy himself that there has 
been no bleeding. In the event of hsemorrhage if the first ligature 
has been applied as it should be, at a sufficient distance from the 
body of the child to admit of the application of a second ligature, it 
may prove an easy matter to arrest the hsemorrhage; otherwise, 
without trusting to the possible action of astringents, transfixion of 
the base of the umbilicus should be resorted to. In this connection 
we would note that a most valuable haemostatic for oozing from the 
cord is offered by antipyrin applied in powdered form. Possibly 
any of the coal-tar derivatives will answer as well. 

After thq oord has separated it should still be treated as a 
wounded surface wbitld be; that is to say, according to aseptic 
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principles. It should be kept dusted with bismuth-powder and a 
firm pad applied over it until cicatrization has become firm, in order 
to avoid the possibility of umbilical hernia. 

The child should now be dressed. All that we, as physicians, 
can do is to suggest forcibly the desirability of the infant not being 
clothed too warmly. Excessive weight should be avoided, and yet 
the infant should be sufficiently clothed to avoid chill. The nurse 
should be instructed never to cover the head of the infant, all that 
is really needed being to see that it does not lie in a current of air. 

After the woman has rested for an interval after delivery, it is 
advisable to apply the child to the breasts for the triple purpose pf 
accustoming the nipples to lactation; of giving the child the colos- 
trum in the breast, which is nature’s castor^oil, so to speak; and, 
finally, for the purpose of obtaining the reflex effect of irritation of 
the mammary glands on the uterus, which conserves the desired 
firm contractions of that organ. 

Before applying the child to the breast, and this rule holds for 
every nursing, the mouth should be washed out with a saturated 
boric-acid solution, and the nipples should be similarly treated be- 
fore and after nursing. These precautions are essential in order to 
avoid in:5?ction of the nipple, which is the cause of abscess of the 
mammary gland. 

During the first few days of the infant’s life it requires, besides 
the colostrum which it obtains from the mother’s breast, only an 
abundant supply of water. This infant has come from the uterus, 
where it knew nothing about catnip-tea and sugar and milk and 
water; it enters the world with its intestinal canal filled with the 
liquor amnii and possibly meconium, and before its stomach is ready 
to assimilate food these vraste products must be eliminated. The 
colostrum does this, and on or about the third day, when, as a rule, 
the milk appears in the breasts, the infant is prepared to receive it 
and to assimilate it. At intervals of about four to five hours prior 
to the advent of the milk the child should be applied to the breasts, 
the nipples thus becoming accustomed to traction and the child to 
recmving its supply of colostnim. On the appearance of the m*^k 
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the average infant should be piit to the breasts at intervals of two to 
two and one-half hours, and this routine should be the rule up to the 
third month, when the intervals between the nursings should be 
lengthened to three hours. It is impossible to rear every baby ac- 
cording to' a fixed routine, since the gastric capacity and the func- 
tional activity of one necessarily differs from that of another. It 
has been proven that the rules we have laid down as to frequency 
of nursing are applicable to the average infant, and, according as 
they are followed or not, so will the child start in life with good or 
bad digestive tract. Overfeeding is as bad as underfeeding. Each 
child must be judged by itself, and it will require a week or two to 
find out just what the individual infant needs and can digest. Dur- 
ing the intervals between the nursings the child should be given 
boiled, cooled water to drink, and then, if it be healthy and not 
chafed and the mother affords it a sufficiency of milk, both in quan- 
tity and quality, the early days of the infant are spent in sleeping 
and in feeding. 

An infant can be trained from the start even as can a puppy. 
If it be accustomed to being rocked and walked the floor with and 
overfed, so must the iwents continue or else have a struggle for the 
mastery. If from the start regularity of habit be followed, then 
the nursing mother will secure needed rest at night and the healthy 
infant will remain so. For the first few months of its existence it 
will be nursed about seven to nine times in the twenty-four hours, 
at intervals of two to two and one-half hours during the day and at 
from four- to five- hour intervals during the night. The child 
should be weighed every ten days to a fortnight, and so long as it is 
gaining in weight it is thriving, even though it occasionally suffers 
from colic or has, at times, stools of a green or slimy character. 
Frequent feeding or, rather, overfeeding will be found to be at the 
bottom of green stools or colic, where the maternal milk is of proper 
quality, and the administration of a teaspoonful of lime-water, for a 
few doses, before the application of the child to the breast will cor- 
rect the hyperacidity of the stools and the fermentation, or else an 
enema of soap-euds and warm water will do so by clearing the un- 
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digested milk from the intestinal cahaL ’l^ese milder measores 
should always be tested before resort to the administration of drugs. 
The more common sense is utilized in the rearing of the inf ant, the 
le® will it be requisite to resort to drugs. 

Kegularity in nursing, sleep, bathing, and a sufficiency of 
fresh air and water are the keystones which lead to the development 
of the healthy child. 

Thus far we have traced the care which should be ^ven to the 
infant bom at term and in sound condition. 

Premature infants demand special attention. The chil<i bom 
at the thirty-fourth to the thirty-sixth week does not as readSy 
accommodate itself to its surroundings. Its organs are not devel- 
oped to the requisite degree, and we must lend it artificial aid. 
Thus, it must be clothed more warmly, and this is accomplished by 
wrapping it in cotton and surrrounding it with hot-water bottles, or, 
in case of prematurity to the extent of six weeks before term, it 
should be placed in an incubator such as is described in the surgical 
portion of this work. If such an apparatus be not obtainable one 
may readily be improvised. Often the premature infant has not the 
power to exert sufficient suction to empty its mother's breast, and if 
we do ngt come to its aid it drifts rapidly into a condition of in- 
anition. Obviously, as the maternal milk is the best food for the 
infant at term, it becomes all the more so where the child is imma- 
ture. The woman’s breasts should, therefore, be milked out by hand 
and the child fed with it by means of an ordinary medicine-dropper. 
Absolute cleanliness should characterize this process, in order that 
the milk should reach the infant in as sterile a condition as it exudes 
from the br^ts. The immature infant, furth^, requires feeding, 
at more frequent intervals than does the mature, since, its gastric 
, eapacijiy and function being less, it cannot obtain the requisite 
amount.of noimshment in the same interval of time as can the ma- 
ture cM^ tosably we can supplement the food of sndi an'iufcnt 
by hav^g its body impinted a number of thnes a day witit sw^ft* dr 

A ,As £ar..fs tlm infant is concerned, the gre^ 
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olters is asphyxia. We distiiiguisli two types, -^the aiuemie fonu 
of asphyxia And the coagestive or apoplectic form. 

The causes of asphyxia, in general, are dependent on condi- 
tions of the woman and on the placenta or the cord. The amemic 
form r^ults from insuiSment nourishment dependent on disease of 
the placenta or on compression or twist in the cord. Thus, the 
anssmio type results from the fact that the infant either receives a 
d^icient suiply of oxygenated blood or else the condition of the 
woman is such that she is unahfe to give the infant the oxygen 
which it needs. Antepartum haemorrhage, for instance, associated 
usually with placenta prsevia, is one cause of the anaemic type of 
asphyxia, for the reason that the woman loses so much blood that 
what she furnishes the fcetixs is of poor quality, pisease of the 
placenta interferes with the infant receiving the oxy^n which it 
needs, seing that the circulation through this organ is impeded. 
Obviously, where the cord is twisted or compressed the foetus suf- 
fers from lack of blood. 

The apoplectic form of asphyxia, on the other hand, usually 
follows protracted labor or conditions which have resulted in spasm, 
to a greater or less degree, of the uterus during the second stage. 
In this form the foetus receives a sufficient supply of blood, but it 
is again improperly oxygenated, becomes venous in quality, and 
there vesults congestion. 

In the anaemic form the infant is bom pale, and limp, the sur- 
face being cold and the muscular system ^ccid. The sphincters 
are relaxed; the heart-beats are faint and rapid or imperceptible. 
The pxilsation in the cord is similarly faint or imperceptible. Res^ 
pmtimi is absent altogether or gasping at long intervals. The pict- 
ure is ohe of acute ^wck from loss of blood. In the apoplectic 
fom, on the other hand, the surface is congested; the muscular sys- 
tem approaches rigidity; the pulsations of the heart are slow and 
lahoied; it juty ha pomble to exmte neflex movements in the foetus; 
re(^^tii^;iadew ai^ kho 

, o| asphyxia nmy he so profound as to 

in osase; the methods of resuscitation 
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Bhould be faithfully tested, since there are many easi^ oiv redbrd 
■where, through perseverance, even a forlorn hope has resulted in 
a victory. Where the diagnosis of the form of asphyxia is made 
prior to the cutting of the cord, it is advisable not to tie in the 
ansemic form so long as it is possible for the woman to fumidt the 
infant with blood; that is to say, tying should be delayed for a 
number of minutes. In the apoplectic form, on the other hand, it is 
wise to allow the cord to bleed, thus in a measure relieving local 
congestion. During these procedures the mouth and nose and 
pharyngeal vault should be cleared of mucus and liquor amnii by 
inserting the finger, covered by a piece of muslin, into the mouth , 
and a cotton-wrapped probe into the nostrils. If there is valid 
ground for thinking that much liquor amnii and vaginal mucus has 
entered the trachea, then a catheter should be passed into the 
trachea and suction be exerted. As a rule, however, this will not 
be requisite, since either of the methods of artificial respiration we 
shall shortly describe causes the expulsion of detritus from the 
trachea and upper bronchi. 

The month and the nostrils having been cleansed, a piece of 
muslin should be applied over the infant’s mouth, and, whilst its 
nostrils^ being compressed, the physician should apply his mouth 
over the chad’s and dowly breathe into it, then depress the infant’s 
thorax and again breathe in. This mouth-to-mouth inanfflntiftu wo 
much prefer to attempts at insufliation by means of the catheter, 
and often, if persisted in, we shall be able to resuscitate the infan t 
in this way alone, especially if we are dealing with the apoplectic 
type. If the type is ansemic, then we question if over-anxiety and 
resort to active measures do not kill many an infant. As we have 
stated, the anmmic infant is suffering from shock, and the fheasuns;^. 
which suggest themselves are similar to those we would resort to 
were wb dealing with an adult. Heat to the surface, the injeotioB 
into the feotm of a pint of hot (115° F.) saline (2 per cent.) softv 
tion, the instfflution into the mouth of 10 drops or so of brandy,’-^ 
Buchtitb-tho fs^maiy. pleasure of utility. If we seine 
and plunge it hrtq hot ■watbb and thmi apply ice to ita'tmrfaoe . 
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then spank it or hold its head down, exposed to the chill of the 
room, the chances are that we shall not be able to resuscitate it. 
Calm demeanor and absence of overhaste will do the child more 
good if the simple measures we have outlined are resorted to. 

In case of an apoplectic infant we need not wori-y so much 
over attention to bodily warmth or stimulation. What this child 
needs is resort to measures which are going to cause it to breathe 
deeply, the result being relief of congestion through proper oxygen- 
ation of the blood, and, in consequence, vigorous heart-action, since, 
concomitantly, the venous engorgement of this organ is relieved. 
Here then, after cleansing the mouth and the nostrils, it is well to 
resort- to one or another of the methods of artificial respiration. 

The two methods of artificial respiration with which the stu- 
dent should familiarize himself are the Schultze and the Byrd, the 
latter having been of late years resuscitated and advocated by Dew; 
and we therefore prefer to give it the name of the Byrd-Dew 
method, since Dew unquestionably independently systematized the 
method which Harvey Byrd, of Baltimore, described a quarter of a 
century ago. 

Schnitzels method is well represented in the accompanying 
plate (Plate XXXIV). It aims at producing alternate expansion 
and compression of the thoracic walls, thus imitating nature’s re- 
spiratory acts. Further, the descent of the diaphragm is favored and 
the necessary associated compression of the abdominal walls drives 
the diaphragm upward in the expiratory act, and thus the lungs are 
alternately expanded and compressed. The child is grasped just 
below the neck, the fingers resting on the dorsum and the thumbs 
on the thorax. The first motion is to hold the child downward 
and then the second motion is to swing the child upward and 
backward over the head, thus flexing the lower extremities on 
the abdomen. These alternating movements are repeated at in- 
tervals, and may be followed by the restoration of the function 
of respiration. 

Practically, the Byrd-Dew method accomplishes the same eflFect 
as the Schultze, but it has the decided advantage that the steps 'of 
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the method may be followed whilst the surface of the child is kept 
beneath hot water , — a necessary accompaniment in cases where we 
are dealing with the an®mic type of asphyxia or where the stimulus 
of heat to the body is otherwise desirable. 

The infant is grasped with the left hand, with the neck resting 
between the thumb and forefinger, the head falling far over back- 
ward, the upper portion of the back and the scapulse resting in the 
palm of the hand, the other fingers in the axilla lifting the arm up- 
ward and outward, and with the right hand grasping the knees (if 
the infant is small, the ankles) between the fingers, the thighs rest- 
ing in the palm of the hand. (Plate XXXV.) 

Then to induce inspiration depress the pelvis and lower ex- 
tremities, allowing the abdominal organs to drag the diaphragm 
downward; and with the left hand gently flex the dorsum back- 
ward. This lifts and separates the ribs like the segments of a fan. 

To excite expiration reverse the movement bringing the 
shoulders and chest forward, closing the ribs upon each other, and 
at the same moment bring forward the thighs, resting them upon 
the abdomen. This movement crowds together the contents of the 
thoracic and abdominal cavities, resulting in a most complete and 
forcible expiration, while, at the same time, it empties the great 
blood-ves^ls of their engorged venous supply and relieves the right 
heart. In short, not only is the following inspiratory act rendered 
more decided as a consequence of this perfect expiratory movement, 
but a distinct suction effect is excited, in a most beneficial way, on 
the thoracic circulation. 

During these manipulations, which may be repeated from six 
to eight times a minute, the air may be heard entering the trachea 
during the inspiratory act, and on resorting to the expiratory move- 
ment not only is the air driven but, but also any mucus or liquor 
amnii which may have entered the air-passages. 

One or the other of these methods, associated with mouth-to- 
moiith insufflation, will result in the resuscitation of the majority of 
infants who are suffering from the effects of the venous form of 
asj^hyxia. The methods ire tedious, but they should be kept up so 
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long as there is the slightest audible heart-beat. Of the two meth- 
ods, the Byrd-Dew has answered best in our hands, for the reason 
that other restorative measures can be resorted to at one and the 
same time. The ordinary Marsliall-Hall or the Sylvester method 
presents no advantage over those we have described; indeed, in 
infants, we question if they possess the same advantages that they 
do in adults. 

A further method worthy of trial is the recently resuscitated 
one of promoting respiration by traction on the tongue. The 
tongue is 'grasped by a vulsellum forceps and, at intervals of three 
to six times to the minute, it is drawn outward and then allowed to 
return to its natural position in the mouth. This traction is sup- 
posed to set up reflex respiratory action, and may be stated as of 
value as an adjuvant to the Byrd-Dew method. 

In case of the anaemic type of asphyxia, when the prognosis is 
always worse, the Sylvester method, with the infant’s body held in 
a tub of warm water on the hands of the nurse, or else the Byrd- 
Dew method similarly applied, should be preferred. It must be 
remembered that, in this form of asphyxia, the surface of the body 
of the child must be kept warm, in order to enable it to emerge from 
the condition of acute shock, so to speak, in which it is. 




PART III. — The Puerperal State. 
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CHAPTEK IX. 


THE NOEMAL PUEKPEIUHM. 

The puerperal state can only be physiological where the 
woman is uninfluenced by other than natural environments. The 
Indian squaw, in the early liistory of this country, gave birth to her 
child without delaying her companions when on the march, and was 
able at once to join them in their journey. To-day we have to deal 
with an entirely different being. Woman has inherited from her 
ancestors a physical organism so far removed from that belonging 
to the savage that what was once a physiological act, pure and 
simple, now verges on the pathological. Indeed, it requires the 
astuteness of the careful physician to recognize deviations from 
what should be normal and yet what is too frequently pathological. 

The puerperium comprises the period beginning with the end 
of the third stage of labor and terminating when the woman returns 
to her normal state of health. It is impossible to accurately define 
the length of time the puerperal state covers, since so many con- 
ditions influence this interval. The process of labor involves an 
enormous amount of muscular energy, loss of blood and strength, 
and therefore it is followed by exhaustion to a greater or less de- 
gree. The frequently necessary exposure of a portion of the body, 
together with the rapid evaporation of heat from portions which are 
\yetted, results in loss of tone, which is manifested, often, by a 
sense of chilliness or even by a decided chill. This chill is, however, 
of no special significance, being unaccompanied by rise of tem- 
perature. The pulse, which during the act of labor has become 
accelerated, slows down and becomes regular, falling as low, fre- 
quently, as fifty beats to the minute. This is of good prognostic 

omen, and the careful physician will alwavs watch his patient when 
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the reverse holds triu*. Undue acceleration of pulse is an indication 
of impending Inninorrhage or of exhaustion. 

In case the labor has been tedious we may witness, during the 
twelve hours following delivery, a rise of temperature to 100° F. 
After this period the temperature should not rise above 99° to 
99.5° F. unless there be some complication impending or existing. 
Before the days of asepsis during labor and the puerperal state the 
physician rather expected a rise of temperature about the third or 
the fourth day. Indeed, this occurrence was so constant that it 
was ascribed to the filling of the breasts, and it received the name 
of ‘^milk fever.^’ To-day, however, where asepsis is carefully main- 
tained this rise of temperature is not noticed except in instances 
where the intestinal tract is clogged, and then it is due to absorption 
of waste products. A laxative reduces the temperature to the nor- 
mal. 

Inability to empty the bladder is a frequent and annoying coin- 
I)lication of the early jnierperal state. This- is often due to the fact 
that the woman is unable to empty her bladder in the recumbent 
position. Again, the oedema of the vestibule may partially occlude 
th(' calibre of the urethra and offer such an amount of obstruction 
tha^ the somewhat ])aralyzed bladder cannot empty itself. The 
bladder should receive attention at least every eight hours, and 
where it is necessary to eatheterize the nurse should be instructed 
to do so by sight after precedent asepsis of the vestibule. 

Involution of the uterus begins coincidcntly with the process 
of labor. The firm contractions of the muscular fibres necessitate 
waste and at the same time the lessened blood-supply causes fatty 
degeneration to set in. (^oincidently with this fatty degeneration 
new cells are being formed; that is to say, the degenerative and the 
regenerative processes go hand in hand. The uterus thus dimin- 
ishes in size and its walls increase in density. It requires about two 
months for this process of regeneration to be accomplished, and yet 
the uterus never returns to the size it had before conception. It 
always remains larger and heavier except in those rare instances 
where excess of involution occurs. 
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Immediately following delivery the cervix is soft and its canal 
is patulous. It is difficult to define the margin of the cervix, it 
being apparently merged in the vaginal walls. Twenty-four hours 
after delivery the cervix becomes well defined, although the canal is 
still patulous. At the end of two weeks the cervix has regained 
much of its normal shape, the external os still admitting the tip of 
the finger, although the internal os should be closed. The original 
size and appearance of the cervix is never regained. The external 
os, instead of being round, presents a transverse slit, except in 
instances where it has been lacerated to a greater or a less degree 
and has not healed, in which case the appearance may be most 
varied according to the degree of laceration. 

During the eighth month of pregnancy certain of the uterine 
sinuses become obliterated through the (coagulation of the blood. 
After delivery the blood coagulates in the remaining sinuses. 
Their walls become thickened through the development of lu'w 
coimective tissue. This tissue contracts until the sinuses are com- 
pletely obliterated. This process is necessarily gradual and the (ob- 
literation is not completed for some months after delivery. 

After delivery the vagina is relaxed and the site of abrasions 
vary in depth and in distribution. In case laceration has not 
occurred, or where this has been immediately repaired, involution 
proceeds rapidly. The vagina, however, never returns to its origi- 
nal size. About six weeks are requisite for involution to be com- 
pleted. 

The repair of the uterine mucous membrane is coincident with 
involution. The superficial layer of the decidua is in great part 
<letached with the membranes and the placenta. During the few 
days following delivery the attached fragments of the superficial 
layer are shed with the lochia. The shortening of the muscular 
fibres of the uterus forces the utricular glands into a more perpen- 
dicular direction and crowds them closely together. As occurs after 
a thorough curetting of the uterine cavity, the epithelium of tlu‘ 
glands proliferates and soon lines the ducts and thence the uterine 
cavity. This process requires about six weeks for its completion. 
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The placental site is repaired more slowly than the remainder of the 
cavity. 

For the first few days after the delivery the uterus undergoes 
contractions of a similar nature to those which assist in the expul- 
sion of the fa^tus, although far less intense, and these contrac- 
tions are known as after-pains.” These pains occur in inverse 
ratio to the length of labor, and are therefore more frequent in 
multiparae than in primiparae. Their presence is salutary, since 
they insure the maintenance of firm contraction of the uterus. 
Where the uterus remains soft after delivery and fills with blood- 
clots these contractions are very troublesome and will call for allevi- 
ation. Either the triple bromides in 10-grain doses each will allay 
these after-pains, or cliloral hydrate in lO-gi^ain doses, repeated 
every two or three hours. Massage of the uterus, by causing it to 
contract and expel the accumulated clots, will check the pains. 

The discharge from the vagina following labor is termed the 
'^lochia.” At the outset the lochia is red and is largely composed 
of blood. After a few liours, however, the discharge will contain 
fragments of the membranes and of the placental decidua, as also 
the secretion from the vagina and the cervix. During the first three 
days after delivery so much blood is present in the discharge that 
the term “rubra” is applied to the lochia. As the amount of blood 
diminishes and the serous element increases the lochia becomes 
pale red and the term “serosa” is applied to it. This color lasts 
until about the sixth day. The lochia then consists of serum con- 
taining fat-globules and exfoliated epithelium. The color becomes 
grayish white and the term “alba” is applied to it. At the outset 
the reaction of the lochia is alkaline, but during the second week 
it becomes neutral or acid. 

The amount of lochia varies greatly in different women. 
Women who do not nurse their infant and those who normally 
menstruate freely will have a greater flow. The average quantity 
during the eight days following delivery has been estimated as be- 
ing about three and one-fourth pounds, of which the lochia rubra 
is about two pounds. 
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Where strict asepsis is observed during the puerperal state tlie 
lochia should never have any odor except a slightly stale smell as the 
discharge decreases in amount. 

After the completion of the third stage of labor the uterus 
can be felt as a hard, firm body through the abdominal wall. It is 
somewhat pyriform in shape and extends to a point a trifle above a 
line midway between the symphysis and the umbilicus. The organ 
is slightly anteflexed and measures about six inches in depth. It 
is about four and one-half inches in width. Where the rectum and 
the bladder are full the uterus may be deflected toward the right 
side and backward. During the twenty-four hours following de- 
livery the uterus ordinarily markedly lessens in size. Relaxation 
during this period and consequent increase in size is frequently de- 
pendent on a full bladder. Involution of the uterus normally pro- 
gresses so rapidly that about the tenth day the fundus will be found 
below the level of the symphysis. 

From the very beginning of pregnancy the breasts undergo 
developmental changes which fit them for the secretion of milk. 
This process of change is gradual and progressive and becomes 
completed about the first week after delivery. It will bo recalled 
lhal the breasts are glands of the compound-racemose variety. The 
gland-structure itself is covered by smooth, delicate skin, and under- 
neath this is a layer of adipose tissue. The glandular structure con- 
sists of lobes, lobules, and acini. Canaliculi start from the acini and 
anaslomose to form the canals of the lobules. These canals unite 
in turn to form a canal for each lobe, and this is termed the 
"‘lactiferous duct.” The lactiferous ducts terminate in the nipple 
by small openings, about one-fortieth of an inch in diameter. As 
the duct passes downward from the nipple it enlarges into what is 
termed the sinus of the duct. The space betw’een the lobes is filled 
in with adipose tissue and the whole structure is firmly held to- 
gether by connective tissue. 

The breasts enlarge and grow more firm during pregnancy, 
from the accumulation of fat between the lobules and the develop- 
ment of new acini. The fluid which is secreted before and during 
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the first few days of the puerperium is known as colostrum. It con- 
tains fat, albumin, salts, sugar, water, and large bodies known as 
colostrum-corpuscles. These latter are derived from the disintegra-^ 
lion of the epithelium which lines the acini. This colostrum has a 
laxative action, and cleanses the intestinal canal of the infant in 
order to prepare it for the milk, which is secreted about the third 
day. The early milk does not contain as large an amount of solids 
as the later, the fluid altering in density as the gastric capacity of the 
infant becomes better able to assimilate it. 

The care which the newborn infant should receive has been 
dwelt upon in the chapter devoted to that subject. During the 
first four to six days of its existence the infant will decrease in 
weight, owing to the small amount of nourishment which it re- 
ceives. This loss should be gradually recovered, the original weight 
being regained about the seventh to the ninth day after delivery. 
The infant’s head gradually regains its shape, and the swelling of 
the presenting part subsides in a few days. At the end of two or 
three days exfoliation of the epithelium begins and continues for 
seven or eight days. During this period icterus not uncommonly 
sets in and, as a rule, passes off without remedy being indicated. In 
the event of its becoming deeper, then a mild laxative will assist in 
its disappearance where organic cause does not exist. 


Maxagemext of Coxvalescexce. 

Before leaving the woman, after delivery, the physician 
should carefully examine her. He should satisfy himself that the 
uterus has remained firmly contracted. He should look at the vul- 
var pad to see that the flow of blood is no more than what is natural. 
This is especially requisite, because, even though the uterus may be 
firmly contracted, haemorrhage may be occurring from a lacerated 
cervix or from some portion of the vagina. He should note the 
condition of the pulse and respiration. A slow and regular pulse 
is what we should expect to find unless the woman is greatly 
exhausted or is losing an undue amount of blood. 
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The physician should remain by his patient for at least one 
hour after delivery. Before leaving, written directions should be 
given the nurse or attendant in regard to the method of Controlling 
haemorrhage should it occur. The woman should be allowed to rest 
quietly for a number of hours after delivery, and ordinarily she will 
sleep. After about four hours the infant should be applied to the 
breast. This causes contraction of the uterus and assists in main- 
taining the organ firm. 

The diet of the lying-in woman should be bland for the first 
few days. Milk and light soups are preferable. After the bowels 
have been thoroughly cleansed and the milk is beginning to be 
secreted there is nothing gained by the starving process of the past; 
indeed, much is lost. The woman needs food not only for recuper- 
ative purposes, but also to enable her to stand the strain of lacta- 
tion. Where the course of the puerperium is smooth solid food may 
he administered carefully after the second or the third day. The 
amount will vary according to the desire of the woman, and never 
to the exclusion of milk. 

A laxative should be administered the evening of the second 
day, at least, since the puerperal state will progress to better ad- 
vantage in case the intestines are kept unclogged. In case the 
M'oman is of the constipated type, this laxative should be given 
twenty-four hours after delivery. Whilst normal evacuations 
should be secured daily, hypcrcatharsis should be avoided except it 
he desired to diminish the fiow of milk. 

In case the woman finds it difficult to empty her bladder or 
her rectum in the recumbent posture she may be allowed to sit 
upon the bed-pan whenever there is no contra-indication from the 
side of the heart. The popular idea that the woman should main- 
tain the recumbent posture for days after delivery is erroneous. It 
has been experimentally proven that, where the pulse is slow and 
reg\ilar, it does the woman no harm to begin to assume the somi- 
recumbent posture within twenty-four hours after delivery. In- 
volution progresses as normally and drainage is better. After the 
fourth day the woman will be able to assume this posture for the 



262 


PKApTICAL OBSTETBICS. 


greater part of tlie day, and the result will be that, when the time 
arrives for her to leave her bed, she will be in better physical con- 
dition. 

The consensus of opinion would seem to be that ergot should 
be administered as a routine measure for the week following de- 
livery. The drug seems to favor involution and the uterus is cer- 
tainly prevented thereby from relaxing. Thirty drops of the fluid 
extract may be ordered three times daily. A sixtieth of strychnia 
three times daily would appear to favor involution. 

The physician should see his patient at least eight hours after 
delivery and should then note the state of the uterus, the amount 
of lochial discharge, and inquire as to whether the bladder has been 
emptied or not. For the three days after delivery it will be wise to 
see the woman, when possible, twice daily, since this is the period 
when untoward change is apt to occur. The temperature and the 
pulse should be taken morning and evening for the first week. The 
nurse or attendant should be instructed to exercise the most abso- 
lute cleanliness before touching the woman. She should be in- 
structed to wash her hands and to dip them in a solution of bi- 
chloride of mercury 1 to 5000 before changing the vulvar pad and 
before washing the genitals. The old-fashioned napkins should not 
be allowed in the lying-in room. Absorbent cotton baked in the 
oven, or, in the households of the indigent, cloths boiled before use, 
should take their place. In the households of the well-to-do the 
sanitary napkins, which may now be obtained everywhere, should 
be used. They should also be baked in an oven before use. These 
pads should be changed as frequently as they become saturated. 
The external genitals should be bathed frequently, a solution of 
bichloride, 1 to 5000, being used, or a 1-per-cent, solution of creolin. 
Vaginal douches are never indicated in the normal puerperium; 
indeed, their routine administration adds to the danger of infecting 
the woman. The indication for the vaginal douche is odor to the 
lochia, which is possibly due to the decomposition of a clot in the 
vagina. In case the odor persists, then the indication becomes 
stringent to examine the woman carefully for the early detection 
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of a beginning saprsemia. In case a vaginal douche seeins indicated 
it should be administered with absolute asepsis, as is fully exempli- 
fied in the chapter dealing with obstetric asepsis (vide ‘‘Obstetric 
Surgery”). An intra-uterine douche should never be administered 
by the nurse or the attendant, but always by the physician, who 
alone is competent. The indication for such douche will, as a rule, 
be odor to the lochia which persists after vaginal douching. 

The physician who is careful to persuade every healthy woman 
to nurse her child will do much toward lowering the mortality-rate 
of children under five years of age. The woman who is not willing 
to sacrifice social pleasures and personal comfort for the benefit 
of her child is unworthy to beconw^ a mother. Mothci*s^ milk con- 
stitutes the natural food of the infant and nothing has been found 
which will in every respect take its place. Of course, where the ma- 
ternal condition will not allow of lactation, either because of im- 
perfect development of the mammce or because of organic disease, 
the woman cannot properly nourish her offspring, in which case 
artificial means must be resorted to. When the woman suffers from 
the distension associated with an excess of milk the application to 
the breasts of hot cloths for ten minutes, and repeated at intervals, 
may relieve her; or, what is preferable, the nipples should be cov- 
ered with a pledget of sterile gauze and a firm compression binder 
should be applied. The breasts will often thus empty themselves 
under this pressure. At the same time the amount of fluid taken 
by the woman should be diminished. In the event of there being an 
insufficient supply of milk or a diminution in the amount, a strong 
infusion of the milk-plant — the Oalega officinalis — may be ordered 
in tablespoonful doses three to four times daily. At times there 
will result an increased supply. 

The period when the woman should be allowed to leave her 
bed is very variable. As a rule, the uterus has involuted below the 
pelvic brim by the tenth day, and the woman may be allowed to 
leave the bed and to spend a portion of the day on a lounge. She 
s^hould not be allowed to walk until the fourteenth day, and then 
after a gradual fashion. As long as the uterus has not involuted 
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below the pelvic brim, in particular if the red lochia tend to recur 
on much exertion, it is wise to limit the exercise which the patient 
will take, and often it may be necessary to keep her in bed. It is the 
after-care which the woman receives which tends to allow the uterus 
to return to a fairly normal condition after labor, and which will do 
much toward the prevention of uterine diseases, in particular uter- 
ine displacements. 

The resumption of sexual intercourse should not be permitted 
until after the second month, since the pelvic congestion which the 
act entails interferes 'with proper involution of the pelvic organs. 

There remains to be considered the method of rearing the in- 
fant artificially in cases where, for one or another reason, the woman 
is unable to nurse. Unquestionably the milk of another woman is 
the ideal substitute, but in practice great difficulties are met. It has 
been truly said that the ^^inodel wet-nurse should be a woman of 
suitable age who has lost her own child at about the same age as the 
foster-child. She should have a breast of good and abundant milk; 
be free from actual or heredity predisposition to disease; possess a 
kindly disposition and an even temperament; have no vicious, 
gluttonous, lazy, or uncleanly habits; be animated by a love of 
children rather than the money-value of her services.” If such a 
woman could be found, then unquestionably the best substitute for 
the woman herself would be the wet-nurse. But, unfortunately, 
the average woman to be secured is the very reverse. She enters the 
household and at once assumes that all should bow to her and be 
subservient to her wishes. She thinks that the parents of the in- 
fant will put up with all her whims and demands lest the infant 
suflFer. She either drinks or develops a taste for liquor. As a rule, 
she is fonder of a lie than the truth, and if she does not neglect the 
baby she may drug it. Again, notwithstanding the most careful 
examination, hereditary or acquired disease, such as syphilis, may 
be the legacy she will leave the babe. 

On the above and other grounds it will resolve itself into the 
physician prescribing some artificial food for the infant. There is 
no food which can take the place of milk, and that of an animal 
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must be utilized. Cows’ milk is universally obtainable. The milk 
of a cow, however, unmodified, is not fit for the newborn babe. It 
contains a greater proportion of casein than does woman’s milk, and 
it coagulates in the stomach into dense curds which the infant’s gas- 
tric juice cannot digest. It also contains a greater proportion of 
butter than human milk, and therefore fat-acids are almost certain 
to form, and this upsets the infant’s digestion. Proper dilution 
with water, in a measure, renders cows’ milk suitable for the average 
infant. 

It is immaterial whether the milk is obtained from one or more 
cows, provided the animals are healthy. By obtaining the milk 
from a number of cows the average quality is more readily secured. 
The milk should be as fresh as possible and it should be sterilized at 
once by means of boiling, a sufficient quantity being prepared to 
suffice for twenty-four hours’ feeding. The following formula for 
preparing milk for the infant will be found reliable:. Dissolve 20 
grains of French gelatin (this is about two inches) in half a pint of 
hot water. Add 1 teaspoonful of pulverized arrowroot and 5 grains 
of sugar of milk. Strain a half-pint of milk so as to distribute the 
cream evenly and add this to the mixture. Add one tablespoonful 
of cream in order to bring the amount of fat to the proper standard. 
The entire amount is well stirred and poured into a sufficient num- 
ber of nursing-bottles to answer for the twenty-four hours’ feeding. 
Place the bottles in a steam-sterilizer and heat to a temperature of 
212° F. The bottles having been sealed with rubber stoppers, the 
milk will remain perfectly sweet. The child should be given a 
bottle every two hours, up to the age of three months, during the 
day-time. It will soon become accustomed to sleep from four to 
six hours during the night. In case the infant is constipated the 
amount of cream added is increased, and the reverse holds where the 
child has watery movements. A small pinch of salt should be added 
to each bottle. In case of acid fermentation a little bicarbonate of 
soda may be added. 

Those who have the care of the infant must be impressed with 
the fact that, unless the bottles and the nibber nipples are kept per- 
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fectly clean, intestinal disturbance is sure to result. The bottles 
must be well scalded before filling with milk; the nipples should bo 
inverted and scrubbed with a brush. When the nipples are not in 
use they should be kept in a solution of boric acid. The nurse 
should never be permitted to use anything except the plain nipple 
which fits directly over the bottle. No tube extending into the 
bottle should be allowed, since it is practically impossible to keep it 
clean. As soon as possible, the child should be trained to take its 
milk from a cup. 



CHAPTER X. 


THE PATHOLOGICAL PUERPEEIUM. 

The boundary-line between the physiological and the patho- 
logical puerperiums is rarely sharply defined. It has been seen that^ 
under normal conditions^ the retrograde phenomena of the puer- 
peral state are not constant in their course, largely because the 
woman never can approach labor in the ideal condition. We can 
hope, therefore, only to lay down approximate rules for the deter- 
mination of the minor deviations from the physiological puer- 
l)erium, laying stress on the fact that watchful care will rarely over- 
look excess in these boundary-line phenomena, since on early recog- 
nition and on prompt treatment will depend the aborting of major 
complications. 

Prophylaxis, armed expectancy, — such should be the role and 
the attitude of the physician during the puerperal state. 

The student who has been grounded, as he should be, in the 
young science of bacteriology will appreciate the fact that the study 
of the pathological puerperium may be much simplified. Even 
though as yet the foundation of our modern belief may be in minor 
details a trifle insecure, the keystone is well laid, and on this is in- 
scribed the words ^‘wound infection” as the definition of alteration 
of the physiological into the pathological. A possible exception is 
termed saprsemia, although it may eventually result in septicaemia, 
and, when traced to its source, this is found to be dependent on the 
development or on the result of the activity of pathogenic organ- 
isms. That is to say, sapraemia following decomposition through in- 
fection becomes in import the same septicaemia which follows 
wound infection. 

The term ^^puerperal fever” may still suffice for the laity. It 
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can have but one meaning for the physician, and this is septicaemia, 
blood-poisoning, wound infection, the absorption of products of de- 
composition altered through infection into a virulent poison. 

Whence the infection? 

Three possible sources have been described and each, in turn, 
has carried weight in the past in the nosology of so-called childbed 
fever. These sources are: the atmosphere; the body of the puer- 
pera; material of an infectious nature, or capable of causing infec- 
tion, brought in contact with the genital system of the puerpera 
(including under this term the mammary glands). 

Eeference to the first two possible sources may well be brief, 
since modem knowledge and belief have relegated them well nigh 
to the shelf of oblivion, where they rest as evidence of past erro- 
neous teaching. 

Atmospheric infection of the puerpera as a cause of septi- 
caemia, whilst a comforting belief, since it casts the responsibility 
on nature, is not a tenable one. Given a puerpera delivered after 
an aseptic fashion and cared for similarly afterward, and she may 
lie in an infected room — whether the infection be erysipelas, 
measles, scarlet fever, etc. — and the puerperium may be unaffected 
so far SM septicaemia is concerned. She may develop either of these 
acute infectious diseases, but they run their proper course, only 
modifying the puerperal state in so far as arrest of retrograde meta- 
morphosis is concerned. If she die, the lesions peculiar to the inter- 
current disease will be found. Aside from arrest of involution of 
the sexual organs, we may find nothing suggestive of septicaemia. 
On the other hand, as will be noted shortly, let the erysipelas or the 
scarlet-fever infection material be brought into direct contact with 
the wounded genitals of the puerpera and septicaemia may follow, 
modified or not by the development of the infectious disease from 
which the contact-virus emanated. If she die, the lesions due to 
infection — the lesions of septicaemia — ^will be found in addition to 
those peculiar to the intercurrent disease; for instance, scarlet fever 
or erysipelas plus septicaemia. 

For years the doctrine of auto-infection played a prominent 
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role ill the nosology of so-called puerperal fever. It was contended 
that the poison developed within the body of the puerpera and led 
to those pathological changes which resulted clinically in septi- 
csemia. Such theory is untenable to-day, in view of the proven fact 
that spontaneous generation of disease is not possible, and, again, 
in view of the fact that the recognized causative agents of disease 
are never found in the healthy body. 

Given a woman in good health, delivered aseptically and 
treated thereafter in the same manner, then, unless infectious ma- 
terial be brought to her, she will remain in the same state of health, 
the transient modifications being only such as are normally asso- 
ciated with the processes of normal retrograde metamorphosis in the 
puerperal state. Apparent exceptions are offered by those cases 
where, during labor or the puerperal state, an abscess of the ovary 
or of the tube ruptufes, partly or in entirety, giving rise to a clinical 
symptomatology like that of puerperal sepsis. Unquestionably here 
tlie sepsis emanates from the body of the puerpera, but this is a pure 
epiphenonienon of the puerperium. Before labor, before preg- 
nancy, the source of infection lay quiescent in the ovary or the tube, 
which had precedently been infected by the reception, perhaps,, 
of gonorrhoeic virus or as the result of a badly-managed abortion. 

A further exception is apparently offered by instances of what 
has been termed saprtemia. A woman in good health is confined 
aseptically. By oversight a portion of placenta or of membrane is 
left in the uterus. This decomposes, and, if not removed, the 
woman becomes infected. But why does it decompose? Because, 
notwithstanding all our care, it has become infected. Scores of 
cases prove that such remnants are carried for days and finally shed 
without the woman suffering harm. Where they do affect her we 
will find that the reason is that infectious material has been brought 
to the wpman’s body and that these remnants have become infected. 
To go further, it has been proven that the organisms which produce 
putrefaction cause the development of ptomaines which may them- 
s^elves be toxic. The modem consensus of opinion in reference to 
this matter may be summarized as follows: — 



260 


PHACTICAL OBSTETRICS. 


In putrefaction tissues micro-organisms are at the bottom of 
the process. Infectious material is thus produced, and, if the excre- 
tion of these substances is interfered with, septic infection results. 
Ifow, the very entrance of these micro-organisms interferes, or, 
rather, may interfere, with excretion, and, therefore, we possess in 
the body, under the given conditions of putrefaction, material 
which not alone may poison, but which may interfere with excre- 
tion, from which necessarily infection will result. 

Thus far, then, our argument has shown that the source of 
puerperal sepsis must be looked for outside of the body of the puer- 
pera, and we have determined that the infectious material must be 
brought to the body of the woman. 

Let us recall the condition of the recently delivered puerpera. 
We assume that the act of labor has been conducted aseptically and 
that the accessible lesions of the genital tract have been repaired 
after established rules, in order to close every possible avenue for 
the entrance of infectious material. Still there remains a wounded 
surface which offers a site for infection, and this is at the placental 
insertion. Micro-organisms enter the genital tract and reach this 
site nothwithstanding every possible precaution taken by the physi- 
cian. STow, if the body of the puerpera lack the requisite resisting 
power, if, in other words, she is in a condition below the normal, 
then, her resisting power to the onset of disease being lessened, these 
micro-organisms flourish, the soil they ingraft themselves upon 
being suitable for their growth. A living ferment is at work in the 
tissues. Destruction of tissue may take place, or else ptomaines and 
leucomaines are formed. The final result is the same: The pro- 
duction of infectious material which poisons the body of the puer- 
pera and leads to the symptoms of septicsemia. As will be noted 
later on, these symptoms vary, in a measure, according to the point 
of entrance of the pathogenic bacteria, the effects being purely local 
at the start and being kept local through the proper treatment, or 
else the effects being generalized and most rapidly fatal in character. 

Puerperal septicaemia, therefore, is never endogenous in 
origin. It is always exogenous; that is to say, emanates from 
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without. WhWcc the corollary dwelt upon so frequently, that the 
most absolute asepsis should be associated with the conduct of labor 
and the care of the puerperal state; and whence the further corol- 
lary that, when puerperal sepsis develops, one or more of the at- 
tendants on the woman are culpable, even though the source or the 
manner of infection cannot be determined. 

The careful student of bacteriology will remember that a num- 
ber of pathogenic bacteria have been isolated, and that, through 
experimentation, we are in a position to-day to expect the develop- 
ment of certain specific symptoms if one or another kind of bac- 
terium gain entrance to the system. In the neighborhood of forty 
have been isolated as being the source of s.eptic8emic or pysemic 
processes. The student is necessarily referred to works on bacteri- 
ology for a description of the bacteria, all that we aim at accom- 
plishing here being to impress the fact that the clinical symptoms 
vary with the kind or the kinds of micro-organisms which have 
gained entrance into the system, with the nature of the soil where 
they have lodged, — ^whether rich in lymphatic supply, for instance, 
or not; and, finally, that the sum-total of the clinical sympto- 
matology must necessarily depend on the resisting power of the 
person in whose body they have obtained foot-hold. A puerpera 
weakened by precedent disease obviously will resist the onset of 
these infectious elements to a far less degree than the woman who 
has reached her term and has passed through her labor with un- 
diminished or, rather, unweakened vital forces. All this explains 
the degree of virulency which the same disease — septicaemia — offers 
in different women infected at the same time, and after the same 
fashion, and at a similar site. How far this resisting power depends 
on the action of the leucocytes of the body is yet to be proved 
through careful study and research. So much may be taken for 
granted now, and this is that these leucocytes appear to offer a bar- 
rier to the entrance of bacteria into the system and to oppose their 
progress when once they have gained a foot-hold. The teacliings 
of modem pathology only render stronger the data established from 
clinical study of the -disease knowm to-day as septicannia. 
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The changes found after death are of the most varied type, and 
yet they are only similar to those wliich follow death from septic 
infection aside from the puerperal state. The accentuation of the 
lesions may be more marked around the genital tract, but the sys- 
temic findings are exactly alike in sepsis following an infected 
wound of the arm, leg, or face as after an infection of the puerperal 
tract. One great fact stands prominent, and this is that the lesions 
vary and are widely spread, according to the lymphatic supply of 
the part first affected. Eemembering that, first, we need a wound 
or abrasion where the infection may enter, it is evident that any part 
of the genital tract may be the site of primary infection. The 
lacerated perineum or cervix, the wounded endometrium at the site 
of placental separation, — such are the obvious points of infection. 
Later on in the puerperal state the abraded nipple may become 
infected, giving rise to a mastitis with consecutive systematic in- 
fection. 

When we remember the vascular supply of the sexual system, 
increased manifold during pregnancy, and when we recall the rich 
lymphatic supply of the same system, it is not surprising that infec- 
tion, starting in this locality, should very readily spread to the vari- 
ous ser^/iis cavities of the body and be deposited by the veins in 
every organ. 

According to the site of the primary infection the lesions at 
the start are diffuse or not. Systemic infection, we repeat, super- 
venes, with greater or less rapidity, according as the point of pri- 
mary infection is rich or not in lymphatics. Thus, infection at d 
perineal laceration, even though it takes on the so-called diphthe- 
ritic type, through energetic and timely local treatment, may be 
checked prior to the occurrence of much systemic infection, and 
much more speedily than can infection emanating from a lacerated 
cervix or the body of the uterus. Here the lymphatic supply is so 
rich, leading to the tubes and ovaries and the peritoneum, direct ex- 
tension through the tubes being further possible, that general sys- 
temic infection may be most rapid in character. 

Even in the most rapidly fatal forms of puerperal infection. 
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where the local and the systemic lesions do not have time to become 
sharply marked, we shall find the lymphatics and the veins affected. 

From his studies in pathology the student has familiarized 
himself with the essential changes associated with septicssmia. Be- 
fore passing in review the clinical features of puerperal sepsis w’e 
would again emphasize the fact that, pathologically, the affection 
entails simply the same changes as those which follow infection of 
a wound in any part of the body aside from the puerperal state. 

Clinically, puerperal septicaemia offers a varying symptoma- 
tology, according as the infection affects chiefly one or another of 
the pelvic organs and according as the infection is detected early 
and treated promptly. It seems to us wise to study the disease as 
an entity, and not to confuse the student by endeavoring to sharply 
(lifterentiate a symptomatology of one infected organ from another. 
Very rarely, indeed, will one organ be affected, or the part of one 
organ, without there being consecutive affection of another. Again, 
it is the exception that the symptoms of infection of the system at 
large do not predominate over the signs offered by the local lesion. 
Under the subjects of treatment and of prognosis we will dwell at 
length on the characteristics of the individual lesions. By follow- 
ing this course we best impress the fact that we are dealing really 
with a systemic affection, even though the starting-point be a 
local lesion. 

We proceed to note the alterations in the customary phe- 
nomena of the puerperal state known as the normal phenomena, 
laying stress on the meaning of certain groups of symptoms (object- 
ive and subjective). The point to remember is that we may meet 
with septic vulvitis, vaginitis, endometritis, metritis, salpingitis, 
oophoritis, peritonitis, cystitis, etc., and each may offer cardinal evi- 
dence of its presence; but the systemic disease is the same, the con- 
stitutional disturbance only varying according to the degree and 
the extent of the primal lesion. 

Infection of the woman may occur before labor, during labor, 
or during the puerperal state. 

Ante-partum infection is uncommon, but when it occurs the 
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course is ordinarily very rapid and fatal; so that on autopsy but 
little evidence of systemic infection is found except that the lym- 
phatics and the veins are affected. The woman never reaches the 
normal puerperal state. She is confined either in the midst of sys- 
temic septic disturbance, characterized by chill, high temperature, 
and rapid pulse, or else these symptoms follow closely on delivery. 
Instances of this nature are rare, except in times of epidemic, when 
one woman after another is rapidly infected and as rapidly dies. 
Nowadays such experiences are unheard of, and such an occurrence 
would reflect the most lamentable ignorance and the most culpable 
neglect. ' 

As a rule, it is about tliirty-six hours after delivery that the 
first symptoms of septic infection manifest themselves. Chill is by 
no means a marked precursory symptom except in the so-called ful- 
minating types of sepsis, where the woman seems to pass from 
health into death. Very frequently, even though the woman has a 
chill, it passes unnoticed. The average puerpera reacts very readily 
to emotional disturbances, and, therefore, a chill, should it be noted, 
may have no significance of evil impending. Its occurrence should, 
however, awaken our anxiety, even as it would aside from the puer- 
peral state. Its significance carries the same weight as it does when 
it ushers in any acute affection. It may mean a developing pneu- 
monia, or, indeed, in paludal districts, it may be only something 
which the woman has for years suffered from at irregular intervals. 
If, however, it be followed by fever of a non-intermittent type, 
then, in the puerperal state, our first thought should be of septic 
infection. 

The pulse-rate affords, as a rule, most valuable evidence of al- 
teration in the smooth course of the puerperium. A slow pulse is 
incompatible with sepsis in its early stage. A rapid pulse is a dan- 
ger-signal. Either heemorrhage is impending or else, it may be 
septic infection. Danger from htemorrhage is practically at an end 
thirty-six hours after delivery, particularly if on palpation the 
uterus is found to remain hard. Where the pulse increases in fre- 
quency and the ^mperature rises above 99® to 100® F. about the 
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third day, impending mischief of a septic nature may usually be sus- 
pected. Formerly, this constitutional disturbance was laid to the 
incoming of the milk, — the so-called milk fever. To-day such a 
fever is not recognized. The establishment of the function of lac- 
tation in a woman in good health is not accompanied by constitu- 
tional disturbance. A frequent cause of disturbance about the 
third day, however, is the fact that the intestinal tract has not been 
properly cared for. There is an absorption of intestinal products 
resulting from retained faecal matter, and thence the rise in tem- 
perature and in pulse-rate. A laxative should clear the scene. If 
it does not, then, in case no intercurrent disease is developing, 
sepsis is. 

At once the most careful examination of the woman is called 
for. If the pelvic floor has been lacerated, sloughing in this locality 
may be found, or, possibly, the developmental stage of the so-called 
puerperal diphtheria. Should the pelvic floor be found unaifected, 
and if, on examination, the urine present none of the characteristics 
of a cystitis, then the cervix should be examined by speculum for 
sloughing process or similar pseudodiphtheritic appearance. This 
failing, the uterus must be carefully questioned. We are proceed- 
ing, in other words, by a process of exclusion, to establish at an 
early date the source of the infection whilst it is amenable, possibly, 
to local treatment; at any rate, before general systemic infection 
has progressed to a great degree. 

Probably, in the vast majority of cases, septicaemia emanates 
from the uterus. Either its lymphatics have absorbed the septic 
virus directly or else a decomposing mass lies in its cavity and be- 
comes infected. In the first instance we may have a rapidly super- 
vening salpingitis and peritonitis; in the second instance we have, 
first, a sapreemia (a poisoning from the absorption of the products 
of <lecomposition), and, secondarily, a septicaemia with local lesion 
in the endometrium at the outset. If the process be not checked 
here, then, in succession, a metritis, a salpingitis, an oophoritis, and 
peritonitis may develop. 

As a rule, it may be stated that the relation between the pulse 
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and the temperature in the puerperal state is of exceeding value 
from a prognostic as well as a diagnostic stand-point. Acute septic 
conditions, where the system is surcharged, as it were, with the 
poison, are associated with great rapidity of the pulse and very low 
temperature. The system is deeply shocked by the poison; we have 
a condition of collapse, as it w^ere, the temperature ranging about 
99° to 100° F. and yet the pulse-rate averaging 120 to 140. A 
scene of this character carries the most gloomy diagnosis and prog- 
nosis. On the other hand, where the lesion is more of the acute 
inflammatory type and the systemic infection is slight, we are apt 
to have a high thermometric range, whilst the pulse remains rela- 
tively slow. Thus, in an endometritis, where the infectious lesion 
does not extend beyond to the tubes and the ovaries and the pelvic 
cellular tissue, we may note for days, until resolution, the tempera- 
ture ranging from 103° to 104° F. whilst the pulse-rate remains 
at 115 to 120. The most virulent of all types of puerperal septi- 
caemia — general purulent peritonitis — is usually associated with 
low temperature and high pulse-rate, and often, also, with flat in- 
stead of tympanitic abdomen. In short, in the puerperal state the 
pulse furnishes a more reliable prognostic guide than does the tem- 
peratiwre. 

Associated with rapid pulse and elevation of temperature the 
lochial discharge becomes altered. The lochia may be partially or 
altogether arrested; it may become foul, giving rise to what has 
been termed foetor. 

Arrest of the lochia may be the result of diminished excretion, 
the associate of the systemic infection, or the arrest may be only an 
apparent one, due to stenosis at the internal os with consequent re- 
tention and stagnation. In either event careful aseptic local ex- 
amination will differentiate. If there be retention from flexion the 
examining finger will find the body of the uterus bent on thb cervix 
at the level of the vaginal reflexion, and, if means be taken to 
straighten out the flexion, the lochia will again appear, whilst if 
there be arrest of secretion it will not. In the event of there being 
stagnation without septic infection, the constitutional disturbance 
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will abate on the restoration of the flow. Diminished or impeded 
excretion of the waste products certainly causes systemic disturb- 
ance, — as is shown by the rapid pulse and the rise in the tempera- 
ture, even aside from infection; but, in such a case, the temperature 
is apt to be high and out of proportion to the pulse-rate, whilst in 
deep systemic infection, as we have noted, the pulse is apt to be 
liigh relatively to the temperature. Should infection of the stag- 
nant lochia ensue, then we may have consecutive infection of the 
tubes, ovaries, and peritoneal cavity. 

Fa?tor of the lochia is simply a sign of decomposition and is 
an accompaniment of saprsemia. A uterus may be infected and 
yet there may be no odor to the diminished lochial discharge. A 
sloughing pelvic floor or ceiwix may give rise to foetor, and such a 
source should always be differentiated before we conclude that the 
uterine cavity is at fault. The most common source of foetor is a 
portion of placenta or of membrane or a decomposing clot in the 
(‘avity of the uterus. 

In this connection, then, it is to be remembered that the most 
acute type of sepsis may be absolutely unassociated with foetor, 
whilst on the early recognition of factor and on its prompt treatment 
sapraemia may. be aborted before it merges into a septicaemia. 

In early sepsis pain is usually absent. As a rule, it becomes 
marked as the peritoneum becomes affected. Of course, pressure 
over the septic uterus will evoke pain, but we are now speaking of 
spontaneous pain. As systemic infection deepens and the various 
organs become affected this pain emanates from each in turn or is 
present in all. Thus we may have a complicating septic pleurisy 
with as sharp a pain over the affected lung as in case of pleurisy 
unassociated with septic infection. When the veins of the lower 
legs become thrombosed, giving rise to a phlebitis, the pain is of an 
acute type. Similarly, the pain associated with exudate in the pel- 
vis is sharp and radiating. When the systemic infection is deep and 
associated with peritonitis of the purulent type, pain may be absent 
altogether, or, in case of rupture of an accumulation of pus into the 
peritoneal cavity, the pain may for a time disappear. 
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The intestinal tract sympathizes markedly with the systemic 
septic phenomena. Further, these phenomena are aggravated if 
the intestinal canal be not kept functionating. Such constipation 
may be the result of the septicsemia, particularly where the peri- 
toneum is affected, when absolute paresis of the intestine frequently 
ensues. As a result, we have tympanites with the consequent pain 
in the abdomen and interference with respiration from pressure on 
the diaphragm. As the lesion of the peritoneum becomes more in- 
tense the intestinal coils cannot move, since they are firmly held by 
the bands of lymph or adhesions which are thrown out. 

The upper digestive tract sjTupathizes, of course, as is shown 
by the coated tongue and the nausea and the vomiting. As the in- 
fection deepens the skin assumes the characteristic sallow hue and 
the exhaled breath has a sweetish odor. The vroman lies in a species 
of typhoid condition from which it may be very difficult to rally 
her. Possibly, now, septic emboli are thrown off and metastases 
into the various organs of the body occur, giving rise to a pyoemia. 
Each embolus is apt to give rise to fresh constitutional disturbance, 
as evidenced by the repeated chills and alteration in the tempera- 
ture-rate. In short, we are now dealing with nothing else than the 
pyaemia which occurs, independently of the puerperal condition, as 
the result of the infection of a wounded surface on any part of the 
body. It is the same story, only modified in so far as we are dealing 
with a puerperal woman. 

As the systemic septic infection deepens the cerebral centres 
become affected, as is certified by the delirium, active or low in type. 
Concomitantly with the embolic deposits the various paraplegias 
and hemiplegias may develop. These affections of the brain and 
of the spinal cord may be temporary or remain permanent. Puer- 
peral mania and puerperal insanity may develop and in course of 
time disappear or the intellect may remain affected. 

In short, there is no organ and no system of the body which 
may not become affected by the sepic process, even as holds for 
septicaemia occurring aside from the puerperal state. If the woman 
ultimately recover it is rarely that she regains the normal in fune- 
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tion. Some trace of an organic nature is apt to remain, be it in the 
nervous system, the kidneys, the heart, etc. 

Such may be the clinical course of puerperal septicaemia, 
looked at from the broad stand-point of general systemic infection. 
We will now consider more in detail the separate local lesions, 
tracing as far as feasible the clinical picture offered by affection of 
one or another of the sexual organs and noting the treatment ap- 
plicable in each case. 

Clinically, we may differentiate the following septic dis- 
eases: — 

Sejitio vulvitis and vaginitis. 

Septic metritis and endomo< 
tritis (including sapraemia). 

Septic salpingitis and oopho- 
ritis. 

Septic peritonitis: (1) local; 

(2) general. 

Septic . thrombosis. 

Septic Vulvitis and Vaginitis . — The vulva and the vagina, in 
particular the pelvic floor, are peculiarly liable to infection, since 
they are very accessible to contact. Rarely, further, is a labor ter- 
minated without the vulva being subject to a greater or less degree 
of contusion, and the pelvic floor, as a rule, suffers a certain amount 
of lesion, even though this be limited entirely to rupture of the 
fourchette. If the act of delivery has not been conducted aseptic- 
ally, or if, during the puerperal state, care be not taken as regards 
asepsis, infection is likely to set in, and, in case of the development 
of local or general symptoms altering what we expect during the 
normal puerperal state, the vulva and the vagina should be the first 
locality to investigate. 

Infection of the vulva, aside from sloughing and thrombosis, 
is very likely to spread to the glands of Bartholin. The infectious 
element gains access to the glands through the ducts, and this is fol- 
lowed by abscess.. Possibly these glands may have been infected 


Pelvic cellulitis (including 
pelvic abscess). 

Septic pyaemia. 

Late puerperal infection. 
Pueri)eral mania and insanity. 
Puerperal tetanus. 

Mastitis. . 
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through a precedent gonoiThcea which has apparently been cured, 
but the latent virus has remained there, and the septic infection is 
characterized by a gonorrhoeal complication. 

Infection of the vagina may be direct at the wounded or 
abraded surface or it may be traced to the material used to suture a 
laceration. Improperly-sterilized catgut or silk will often be the 
starting-point of infection, and for this reason we prefer, for suture 
material in the emergency-surgery which lesion of the pelvic floor 
demands, a material, such as silk-worm gut, which may be readily 
rendered sterile through boiling for ten minutes. 

Septic vaginitis may show itself by an increased secretion from 
the vagina, purulent in character and associated with a greater or a 
less degree of sloughing, or else we may find characteristics which, 
from their similarity in appearance, have been described as a diph- 
theria of the vagina. It is very questionable if we are dealing with 
a process similar to that which occurs in the throat, although clini- 
cally it makes no difference, since we have the same infiltration of 
the submucous tissues and the same constitutional infection. 

The appearance of the vagina in these cases of so-called 
diphtheria is, at the outset, that of a surface covered with grayish 
dots which cannot be removed readily; that is to say, we are deal- 
ing with an infiltration, and not with the mere formation of a mem- 
brane on the surface of the vagina. Later these small points 
coalesce, giving us the appearance of a dirty-grayish deposit on 
the vagina. On bacteriological examination it will be exceptional 
that the bacillus of Loffler, which is pathognomonic of diphtheria 
in the fauces, will be determined, and thus we may differentiate 
the condition from a true diphtheria. In principle it matters not, 
since the treatment will be identical. 

As complications of septic infection of the vulva and of the 
vagina we often find extension to the urethra and the bladder or 
to the rectum, giving us a cystitis and a proctitis. A more com- 
mon cause of this cystitis, however, is careless catheterization by 
touch instead of by sight, and without precedent disinfection of 
introitus. Tho' characters of these complications are inmply tike 
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cystitis and proctitis occurring aside from the puei-peral state as the 
result of infection. We have painful defecation and micturition, 
followed by the passage of pus from the bladder or the rectum. 
On inspection of the rectum or the bladder we will find the 
mucous membrane denuded and the site of an active infiammatory 
process. 

Septic vulvitis is likely to be followed by infection of the in- 
guinal glands, leading to suppuration and to abscess formation, 
or the veins of the thighs may become affected and puerperal venous 
thrombosis may occur in one or another thigh, giving us the so- 
called milk-leg. 

If not checked in an early stage the infection from the vagina 
may extend to the cervix and thence to the endometrium. 

Whilst a certain amount of constitutional disturbance is asso- 
ciated from the start with septic infection of the vulva or of the 
vagina, the chief symptoms are local. Thus, there is swelling of 
the vulva, with possibly induration of one or both of the glands of 
Bartholin, and the woman complains of a sense of burning and of 
heat in the vagina. The temperature may rise one or two degrees 
above the normal and the pulse-rate will always be accelerated, as 
is common to all affections which affect the general system. The 
woman further complains of pain on micturition, not necessarily 
because the bladder is affected, but since the urine flows over the 
posterior commissure, which is inflamed. 

These symptoms simply become intensified as the inflamma- 
tory process progresses. In case of sloughing or the formation of 
the pseudodiphtheritic membrane the temperature may range over 
i03° F. and the pulse be accelerated in proportion, rising to 130. 

It is obvious that early recognition and prompt treatment is 
requisite to prevent extension and sloughing, which latter might 
speedily lead to the formation of fistulse into the bladder or into 
the rectum. 

According to the intensity of the local lesion and the amount 
of lymphatic absorption, the constitutional disturbance will vary. 
Usually the secretion of milk will be arrested or become diminished. 
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The lochial discharge also sympathize -with the eonstituttonel 
disturbance, becoming arrested or diminished as the temperature 
rises or not. Tim lochia further -will become fetid,^ but the source 
of the odor will be the sloughing and not decomposition in the 
uterine cavity, unless, indeed, the two processes are combined. 

Since these lesions are the result of infection of wounds or 
abrasions of the vulva or pelvic floor, the symptoms will appear early 
or late, according to whether the infection enters during labor or at 
any time during the puerperal state, for as long as the wounds 
remain unhealed infection is possible. 

The treatment of vulvitis is aseptic and expectant until evi- 
dence of suppuration offers. Aseptic cold compresses to the swollen 
labia will add much to the comfort of the woman, as well as in a 
measure modify the temperature rise. Abraded surfaces should 
be washed with a solution of bichloride 1 to 5000 a number of 
times daily, and dusted with iodoform, aristol, or bismuth, or, pref- 
erably, touched with the stick of nitrate of silver. As soon as 
there is evidence of suppuration, tmder aseptic precautions incisions 
should be made,, the various pockets being opened up, in order to 
avoid extension. In case one or both of the glands of Bartholin 
snppurgte the incisions should be made into the gland along tile 
inner surface of the labia; the abscess-wall should be curetted and 
cauterized with carbolic acid; tinctrire of iodine and carbolic acid, 
equal parts; or even the actual cautery may be used. The sac 
is then packed with aseptic gauze and thereafter treated as any 
abscess-cavity w'ould be. 

If the site of infection is a perineal wound which has been 
sutured, the stitches should at once be removed, the infected sur- 
face washed off with bichloride solution 1 to 6000, and then cauter- 
ized with nitrate-of-silver solution 60 grains to the ounce. We 
thus destroy whatever germs are active on the surface, and we 
fohn a wall of the albuminate of silver through which new infee- 

will find it difficult to enter. After cauterization the surface 
may be dusted with ^odcfform or bismuth. A number oi tintes 

the effected pelvic floor should be irrigated with bichloride 
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solution 1 to 5000, or with l-per-cent. creolin solution, and after- 
ward dusted again with one or the other powder. Vaginal douch- 
ing should be avoided so long as the lesion is localized at the in- 
troitus. The only effect of douching would be a possible infection 
of the upper vagina or the cervix. 

Cystitis is to be treated according to the recognized methods 
apart from the puerperal state. The bladder should be irrigated 
every four hours with a saturated solution of boric acid, and dilu- 
ents should be administered pro re nata. Eurotropin, 5 grains 
every four hours, internally, may be tested to advantage. 

Proctitis is best treated by the local application of a solution 
of nitrate of silver 60 grains to the ounce. This application is, of 
course, to be made through a speculum. 

So-called diphtheritic vaginitis calls for the same treatment, 
except that the measures at the outset should be more radical. 
The application of subsulphate of iron, which is strongly recom- 
mended, we do not favor, since the caustic effect is but slight and 
superficial and the resulting slough is very prone to decomposition. 
Cauterization with the chloride of zinc in 50-per-cent, solution 
is highly recommended, but we question if it be necessary to cauter- 
ize so deeply aside from the difficulty of limiting the action of the 
zinc. Where the process is just beginning the whitish patches may 
be touched to advantage with the actual cautery, or they may be 
scraped off with the curette and a solution of nitrate of silver, 60 
grains to the ounce, may be applied. In case the infiltration has 
extended widely before it is discovered we believe that the best 
measure is thorough cauterization of the surface with the actual 
cautery. The surface is then kept powdered with iodoform or bis- 
muth and carefully watched for the detection of evidence of spread- 
ing, when the same cautery should be used. In view of the favor- 
able effects derived from resort to antitoxin in diphtheria of the 
fauces, m the event of the process in the vagina being true diph- 
theria — ^as evidenced by the finding of the Klebs-Loeffler bacillus 
‘^injection of the antito^n suggests itself as a wise measure. 

The treatment of local lymphatic extension will be referred to 
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under the heading of “Septic Thrombosis,” since the affection of 
the lymphatics is usually associated with that of the veins. 

The constitutional treatment is self-suggestive. An abund- 
ance of - liquid food — ^in particular, milk — should be given, and 
stimulants according to the condition of the pulse. It will do no 
harm to give 5 grains of the carbonate of ammonia every four 
hours as a routine measure, since.the tendency of septic poisoning 
is to weaken the heart. In case the stomach is not tolerant the 
drug may be given in double the dose by the rectum. The bowels 
should be kept regular by laxatives and enemata, and opium should 
be avoided except when stringently called for, when codein should 
be tested in large dose — 1 grain by the mouth and 2 by the rectum 
— ^before other alkaloid of opium is administered. The temperature 
rise need not be a source of anxiety. It is simply an evidence of 
the systemic infection, and it may be kept within limits by the 
application of an ice-bag. Antipyretics should be avoided, — in 
particular the coal-tar derivatives, which have such a weakening 
effect on the heart. 

Metritis and Endometritis . — ^Whilst endometritis may exist 
and run its course without the concurrence of metritis, the presence 
of the^latter necessitates the former. The etiological factors are 
extension infection from the lower genital tract, direct infection 
at the site of placental separation, contact infection by unclean hand 
or instrument introduced into the uterus, infection from a saprsemia, 
the result of the decomposition of clot or remnant of placenta or of 
membrane left in the uterine cavity. 

It is essential to differentiate sharply the infection following 
on saprsemia from that which results apart from the latter, since 
the clinical signs are different) as also the demanded treatment. 

Infection following saprcemia, or putrid infection, may be 
an early or a late phenomenon of the puerperal state. Ordinarily 
the symptoms manifest themselves about the third day>^ but in 
many instances nothing abnormal may be noted until* a mtmh 
later date, in certain cases not until the woman has heen prftclically 
discharge^ froih observation. Bemnants of placenta and of mam* 
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brane or clot (partially brganiaed and partially attached) may re- 
main in the uterine cavity for days without giving rise to local or 
constitutional symptoms, so long as these retained particles do not 
become infected. For this reason the symptomatology is of the 
most varied nature. 

Ordinarily the course of events is as follows: About the third 
day we note increasing rapidity in the pulse-rate without elevation 
of temperature above 99° F. Chill may occur, but usually it is 
slight or absent altogether. It is more likely to be marked in in- 
stances where the lesion is of a sharp inflammatory nature from the 
start, instead of being characterized by a process of slow systemic 
poisoning, so to speak. The lochial discharge very shortly becomes 
altered. There is apt to be diminution in quantity and the color 
becomes darker and the consistency thicker. Gradual diminution 
or suppression of the lochia is only likely to set in at an early date, 
where there exists, as a complication, stenosis of the cervix with 
defective drainage. The odor of the lochia shortly alters; it be- 
comes stale or of a most pronounced necrotic quality. On local 
examination the uterus is found to be larger than it should be at the 
stage of the puerperal period, and it is also softer on bimanual pal- 
pation. As the case progresses the endometritis merges into a 
metritis, and then we find a soft, boggy uterus, tender oh. pressure. 
Pain is apt to be absent tmtil the tubes and the ovaries or the uterine 
covering of the peritoneum become affected, when, in addition, 
there is present a variable amount of tympanites, the evidence of 
paresis of the intestines, the result of the systemic infection. If the 
condition be overlooked or if the proper therapeutic measures are 
not resorted to, the general systemic infection progresses through 
lymphatic absorption and direct extension through the Fallopian 
tubes, and we note the development of peritonitis, local and gen- 
eral, with, at a still later period, thrombosis and embolism and 
pyasmia. 

Should the endometritis be the consequence' of contact infec- 
tion without sapnasmia, the ^mptomatology is different, and the 
phytacian, unl|8S . especially observant, is apt to be led astray. In 
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these instances ioetor of the lochia is a late and not an early symp- 
tom. When it occurs it is due to the necrosis and the separation 
of the infected endometrium^ and this process does not set in until 
the infective element has been at work for many days. In aggra- 
vated cases not only does the endometrium necrose, but the process 
extends to the muscularis, and a cast of the uterine cavity may 
ultimately be shed, giving us the very rare condition of a puerperal 
dissecting metritis. As a rule, in the condition of the endometrium 
we are considering, there is apt to be a chill at the start, the result 
of the rapid development of the inflammatory process in the endo- 
metrium and the consequent rapid systemic infection. The ^tem- 
perature rises more rapidly, ' although, as in the case of all acute 
inflammatory processes, the pulse-rate sympathizes, — ^the reverse of 
that .which occurs at the outset of a saprsemia, where the pulse-rate 
is rapid, out of proportion to the temperature rise. The lochial 
discharge is diminished or suppressed at the start, becoming, as a 
rule, free and even profuse later on, as the necrotic endometrium 
separates. Extension to the tubes and the ovaries and to the pelvic 
peritoneum very frequently occurs early, by both lymphatic ex- 
tension and by direct route through the tubes. Pain, again, is not 
a mafked factor until the peritoneal coating of the uterus is ap- 
proached. Tympanites develops early, because the intestinal tract 
necessarily sympathizes with the systemic infection. Ultimately, 
if the process is not recognized early and treated after the recog- 
nized fashion, we note the development of all the chwacteristics of 
general systemic infection, — ^multiple thrombosis and embolism. 
Unfortunately, an endometritis developing apart from a saprsemia 
is not as amenable to treatment. It may be stated that saprsemia is 
one of the most frequent of puerperal deviations from the normal, 
and that, when recognized early and treated properly, it is most 
readily cured. 

The clinical course portrayed above is by no means constant. 
Erequmtly, particularly in case of saprsemia, we shall note marked 
^remission or even intermission in the symptoms. This occurrence 
& due to fresh systemic infection, either because thp treatment ap- 
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plied has not been thorough or else because, during certain of the 
requisite manipulations, asepsis has not been complete. Thus, ap- 
parently, the woman is convalescing, the alarming symptoms 
having abated, when, of a sudden, there is renewed chill, rapid 
pulse-rate, and elevation of temperature. If this recurrence cannot 
be traced to recrudescence in the original local affection, then it 
is evidence of the extension of the process to the tubes or the peri- 
toneum. ^ 

The treatment of these forms of endometritis differs markedly. 
It is very essential to differentiate them from the start. We are 
convinced that a great deal of harm has been done by resort to the 
curette in one of the forms, even as a great deal of harm has re- 
sulted from adherence to the douche in the cases where much more 
radical measures are demanded. 

The first step is accurate diagnosis. The lower genital tract is 
carefully investigated by sight and by touch to exclude infection 
here. The interior of the uterus should then be investigated by the 
finger, for this is the only way to differentiate a beginning saprsemia 
from contact infection of the endometrium. In order to examine 
the interior of the uterus it may be requisite to administer an 
anaesthetic, but this should always bo done where need be, since on 
careful differential diagnosis will depend the limiting of the infec- 
tious element or process at a time when extreme radical measures 
are not requisite. Anaesthesia by nitrous oxide is eminently 
feasible for this careful exploration of the interior of the uterus, 
and it is to be hoped that, before long, a fairly portable apparatus 
for administering this gas will be devised. Chloroform, as a rule, 
however, will answer, since the anaesthesia need rarely be pro- 
longed. If the examining finger find the cendx wide open it is evi- 
dence that there is a foreign body in the organ, for such is usiially 
the case, unless there exists stenosis at the lelvel of the internal os. 
The body of the uterus is depressed by the external hand, and thus 
the examining finger may reach the fundus of the organ and ex- 
amine the entire interior. In case clot or remnant of placenta or 
i^^^ombrane be present the finger will recognize it, and it will also be 
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able to form some idea of the extension of the infectious process be- 
yond the point of attachment of the necrosing particles. 

Frequently the finger may remove the putrid mass, and then, 
if the endometrium feel normal — ^that is to say, if it does not yield 
to the touch the sensation of a soft tissue on the point of breaking 
down — a douche of bichloride 1 to 5000 or of creolin 1 per cent, 
may be sufficient to cause the symptoms of putrid infection to abate. 
Rarely, however, will this be the case. As a rule, the infection has 
spread to the entire endometrium, and then a careful curetting, as 
is described in “Obstetric Surgery,” is called for. 

In the event of the examining finger determining a stenosis, 
with consequent retention of the infected lochia, thorough irriga- 
tion of the uterine cavity should be resorted to before the use of 
the curette is indicated. 

In case the examining finger does not find anything in the 
uterus, then curetting is not called for until a later stage, when 
the necrosing endometrium begins to separate. Indeed, curetting 
in this condition will result in harm. The process may be as yet 
purely local on the surface of the endometrium, so to speak, and, 
if we curette, we simply open channels for fresh systemic absorp- 
tion. <^It is in these instances that the repeated intra-uterine douche 
is indicated. This should always be administered by the physician, 
and creolin should be used instead of the bichloride, since a large 
quantity of the solution will be requisite at frequent intervals, and 
there is considerable danger of poisoning. It goes without saying 
that the manipulations should be characterized by the most absolute 
asepsis, otherwise the net result will be new infection. At the out- 
set it is wise to wash out the uterus at least every three hours, unless 
the lochia become fetid, the index of necrosis, when the curette is 
called for. 

' In putrid infection, after careful curetting, we believe it good 
practice to pack the uterus with gauze, not for the purpose of drain- 
age, but in order to keep the abraded uterine walls apart^ This 
gauie should not be. left in longer than twenty-four to thirty-s5^ 
hours, since at<the end of this period there has inevitably collected 
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a certain amount of detritus, the portion of the endometrium which 
has escaped the action of the curette, and this is simply retained . 
by the gauze, which only allows the serum to escape. The gauze 
is therefore removed, the uterus is irrigated aseptically, and a fresh 
packing is inserted. Iodoform gauze is ordinarily recommended for 
this purpose, but we have become rather circumspect in its use, since 
we have often noted poisoning. In view of the fact that we possess 
in alcohol one of the most ef&cient germicides, it has been suggested 
that irrigation of the cavity with alcohol take the place of bichloride 
or creolin, etc. A sterile rubber tube is inserted into the organ and 
sterile gauze is packed around this tube. The tube is connected 
with a gravity syringe containing alcohol (95°), and thus the in- 
terior of the uterus is kept bathed, as it were, by the alcohol. The 
method is a complicated one, and Grandin prefers packing the 
uterus with gauze saturated with alcohol. This procedure has ren- 
dered him service repeatedly in the cases xinder consideration. 

In all septic conditions it is requisite to keep up the bodily 
strength; therefore the administration of the carbonate of ammonia 
in 5-grain doses every three hours is indicated at the start. Other 
stimulants, such as whisky and brandy, we prefer to reserve for 
later stages of the process should we be unable to abort it early. 

The prime reason for radical treatment of septic endometritis 
from the start is to prevent the extension of the infectious process 
to the tubes, ovaries, and peritoneum, when the remedial measures 
are necessarily of a much more radical type. This constitutes a 
further reason for supporting the system, as far as possible, by the 
administration of plenty of readily-assimilated food; so that, should 
the process extend further, the woman may be in as good a condi- 
tion as possible to stand the operative measures which may be forced 
upon us. 

Attention to the intestinal tract is, above all, called for, else 
the concurrence of absorption of fsecal products will obscure the 
diagnosis of the progress of the local affection* It is not sufficient 
to empty the bowets by enema^ but every night, where requisite, a 
laxative should be giveti; A calomel purge is an excellent thing to 
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Start with, giving a half-dozen triturates, 1 grain each, one every 
.hour, and then a saline should follow. Thereafter one or two com- 
pound cathartic pills at night will keep the intestines in order, par- 
ticularly as the woman will be receiving liquid food, which is in 
most part absorbed. 

Pain not being marked, it will rarely be necessary to adminis- 
ter an opiate, and this is fortunate, since we are exceedingly desirous 
of not paralyzing the intestines. An ice-bag applied over the ab- 
domen, and kept on as long as the temperature ranges over 101° F., 
will quiet the slight amount of abdominal pain present as long as 
the infectious process remains local, and this will also spare tissue 
waste, which is associated with continuous high temperature. 

An endometritis and a metritis may remain localized for weeks 
without extension to the tubes or the peritoneum. This fact is 
firmly established by clinical observers, and therefore it is well to 
sound a note of warning against accepting too readily a growing 
teaching, which is, that if the local process does not yield within 
short order, then, if we desire to avoid infection of the peri- 
toneal cavity, with its concomitant great risk as regards the woman’s 
life, the time has come when dallying with local measures should 
oease, 4 i^nd extirpation of the septic organ is indicated. We freely 
grant that this procedure is preferable to the gloomy outcome 
of attempts at curing general septic peritonitis, but the difficulty, as 
yet, is to decide what case is going to be cured by local treatment 
after the manner outlined and what case is going to pass into in- 
fection of the tubes and peritoneum. The physician who has been 
in a position to follow clinically such cases from an obstetrical stand- 
point, as well as the gynaecological, is less likely to err on the side 
of ultra-operative enthusiasm than he who has only witnessed septic 
endometritis and metritis and their sequelae as a gynaecologist. 
We are satisfied that the vast majority of cases of septic endome- 
tritis will resolve under the modem treatment applied early, even 
though the course of the affection be a most protracted one, 
md therefore we counsel against the rash assumption that early 
hysterectpmy k demanded. Where the infection is certainly pro- 
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gressing toward infection of the peritoneum, as becomes evident, 
usually, by the diminishing temperature rise tind the increasing 
pulse-rate and the increasing tympanites unrelieved by the adminis- 
tration of laxatives and of enemata, where the symptom of ab- 
dominal pain becomes marked, then the time has come for hystereC" 
tomy, although, unfortunately, since this is an operation wjiicb 
calls for an expert, it will rarely be performed outside of large medi- 
cal centres. And yet, when properly indicated, it is the^ operation 
which promises hope of saving a percentage of cases which will 
otherwise be lost. When performed, the vagina should be selected 
as the route, for reasons noted later on. 

The technique consists in opening the anterior and the pos- 
terior cul’desacSy entering the peritoneal cavity, ligating or clamp- 
ing the broad ligaments, removing the utenis and then the ap- 
pendages. The details of the technique must be studied in treatises 
on gynaecology, although the operation should never be undertaken 
unless the physician is familiar with these details either from 
practice or from observation. This major operation has been per- 
formed repeatedly during the past few years, usually with failure; 
in a minority with success. Certain of the reported cases, how- 
ever, strengthen us in our opinion that as yet we are unable to 
determine at an early-enough stage to be of benefit the instances 
where hysterectomy is stringently indicated. Thus, it is no credit 
to the operator and a discredit to the science to remove a uterus and 
to find in its cavity a portion of necrosing placenta which, had it 
been detected through digital examination and thereafter removed, 
would have rendered unnecessary the radical procedure. Indeed, 
there exists to-day in obstetrics no question of greater importance 
than the determination of when hysterectomy becomes indicated. 
It is a question which, sooner or later, the sober judgment of the 
many workers in the field will determine upon, and, meantime, it 
is well to protest against illegitimate operating of which a few — a 
very few — ^have been guilty. 

^WTieh, notwithstanding all our care, the infection extends 
beyond the uterus, we note the development of septic infection of 
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the tubes^ the ovaries, and the peritoneum and cellular tisaue. The 
symptomatology of these affections is often blended, and therefore 
we describe them clinically together. 

Peritonitis, Local and General; Pelvic Cellulitis; Salpinr 
gitis, and Oophoritis. — Although pelvic cellulitis unquestionably 
complicates the puerperal state independently of peritonitis, it is 
preferable to consider it as a subheading of the latter, in order to 
impress omthe student the fact that, as a rule, it is an associate. This 
is what should be expected when we remember that the cellular 
tissue of the pelvis is either surroimded by the peritoneum or else 
is in intimate contact. It is established, however, that, whilstfit is 
exceptional to see peritonitis without implication of the tubes or the 
ovaries, cellulitis may occur and suppurate, and the woman recover 
with intact appendages. 

The infection of the cellular tissue of the pelvis is through 
the lymphatics. Whilst, aside from infection, an exudate may be 
witnessed and may run the familiar course, — the so-called traumatic 
cellulitis, — cases of the kind must be looked upon with exceeding 
skepticism. The most common cause etiologically of puerperal 
cellulitis is infection from a laceration of the cervix. In such a case, 
about ihe third or the fourth day after delivery the woman may 
have a chill, although this may be so slight as to pass unnoticed. 
On local examination a bogginess of one or both lateral vaginal 
cul-de-sacs will be determined; that is to say, a sensation of full- 
ness associated with evidence of congestion* The temperature rises 
often to 103° F. and the pulse is proportionately accelerated.. These 
subjective symptoms continue from a few days to a week, when 
on local examination the vaginal cul-de-sacs will be found tense. 
Whilst the malaise of the patient has been exaggerated, in case 
there is no implication of the peritoneum or of the appendages there 
will not be present tympanites. In the event of the affection being 
traumatic the chances are that the high-grade symptoms \rill con- 
tinue, gradually abating as the exudate is absorbed. On the. other 
hand, if infection has occurred, after an interval varying from a 
week to two the cuJrde-sac on the affected side will be found to 
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soften and concomitantly the temperature is apt to drop, whilst the 
pulse-rate remains high. Such are the evidences of pus formation 
and of beginning systemic infection. We will find in such cases the 
development of what is termed pelvic abscess. The localization of 
the exudate which has broken down , is extraperitoneal, and the 
indication is to incise the abscess-cavity pev vaginaw, and to treat it 
aseptically. As a rule, the above symptomatology is much more 
obscure. It may be that there are signs of peritoneal infection, 
such as tympanites and pain extending over the abdomen instead of 
being localized over the side where the exudate is determined. In 
such an event it requires often the most expert touch and knowledge 
to determine whether peritoneal infection has occurred or not. Ex- 
amination by the rectum will tell us, frequently, that the append- 
ages are affected, there being evidence of marked congestion and, 
at times, enlargement. Again, we may note nothing special by the 
rectum except the exudate under or within the broad ligament. In 
this case it is advisable to order hot douches frequently repeated, 
and to meet the temperature rise by the ice-bag or, in case the rise 
is not over 102® F. and the abdominal pain is not especially 
marked, poultices. If, at the expiration of twenty-four to thirty- 
six hours, the tympanites increases and the local signs do not abate 
or offer evidence of local pus formation, the time has come for 
an exploratory abdominal section. Temporizing with a slowly- 
developing infectious peritonitis is out of the question. In every 
case where the evidence is strong that the tubes or the ovaries are 
affected by the septic process, early removal of the source of peri- 
toneal infection offers the woman a chance of recovery. Otherwise, 
as will be noted, the chances are against her, no matter what the 
line of treatment resorted to. 

Salpingitis and oophoritis complicating the puerperium are the 
result of infection extending, as a rule, from the uterine ca\'ity. 
Remembering the lymphatic distribution of the pelvic organs, in- 
fection of the tubes or the ovaries by these channels is perfectly 
possible, but such an pccurrence is exceptional without coincident 
infection of the peritoneum. The tubes and ovaries may become 
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affected^ and^ if the infection be not of a virulent type^ then oom- 
plicating peritonitis may not ensue^ and; after a variable interval, 
the symptoms may abate, leaving the woman with diseased append- 
ages. In these cases the symptoms are not apt to be marked. Pain 
over the affected region is present, but rarely of an acute type. The 
febrile disturbance is slight, as also the constitutional disturbance. 
On local examination congestion, varying in degree, will be noted 
at the outset in the broad ligaments, and, after subsidence of the 
acute stage, there will be determined more or less exudate around 
the appendages, with fixation, according to the amount of peri- 
toneal and cellular implication. The treatment will consist in poul- 
tices in case the temperature rise does not exceed 102® F., or the 
ice-bag if the reverse hold true. Opiates should be withheld so as to 
be in a position to properly meet the peritonitis which may com- 
plicate. The bowels should be kept unloaded for a similar reason 
and also to obtain the derivative effect on the pelvic circulation. 

In instances where the tubal and ovarian affection is of a 
higher grade, within a few days we shall obtain evidence of peri- 
toneal infection, such as tympanites and diffuse abdominal pain. 
Even then the peritonitis may remain local, in which case the ter- 
mination may be resolution of the acute process, with remaining 
disease of the appendages, or local abscess. In the latter event, — 
that is to say, if the symptoms instead of abating increase in 
severity, as shown by the increasing tympanites and abdominal pain, 
and locally by the bogginess in the region of one or both broad 
ligaments, — ^the course of action must depend on whether the pus 
points toward the vagina or above Poupart^s ligament. As soon 
as pus formation is determined, or where there is strong ground for 
suspecting it, in case it is possible to evacuate it by incision in the 
vagina this site should be selected. If it be not possible to reach it 
here, then, after certifying the presence of pus by conjoined ex- 
amination under ansesthesia, the wise course to pursue is to open 
the abdomen and to remove the appendages. This statement holds 
unless the diseased appendages are below the pelvic brim, when 
vaginal section's to be preferred to abdominal. In obscure oases, 



THE PATHOLOQXCAL PUEBPERIUM. 


285 


especially late in the pnerperium, it is advisable, in any event, to 
examine through a vaginal incision, when frequently it will be pos- 
sible to remove the appendages by this route and thus minimize the 
danger of general peritoneal infection. The general treatment is 
to avoid opium as far as feasible in order not to intensify the in- 
testinal paresis, to administer laxatives so as to favor peristalsis and 
elimination as far as is possible by the intestinal canal, and, further, 
in order to limit, in a measure, the formation of intestinal adhesions. 
Nourishing food and stimulants pro re nata are obviously indicated. 

Peritonitis may be the result of extension from the tubes 
through the fimbriated extremities or by direct rupture of accumu- 
lations of pus, or else it may result from infection through the 
lymphatics. Clinically, it is hardly feasible to differentiate the 
source of infection except in cases where the disease of the tubes 
has been watched for a variable period and there is superadded 
peritonitis. 

Pre-existing pyosalpinx, or ovarian abscess, may rupture dur- 
ing the course of labor or at any time during the puerperal state and 
set up a peritonitis. In this event the peritonitis becomes simply an 
epiphenomenon of the puerperal state and cannot then be traced 
to puerperal infection. These cases are excessively rare, since 
women suffering from pyosalpinx or ovarian abscess, if the disease 
is bilateral, are not able to conceive. When the rupture occurs, 
however, the peritonitis is of the most virulent type, espe- 
cially if the infection emanate from an abscess of the ovary. 
Speedy development of a peritonitis after delivery, as shown by the 
chill and tympanites, should always awaken the suspicion of the 
attendant. The subjective symptoms may not be marked. The 
chill is likely to occur, but there may be no marked elevation of 
temperature or much tympanites. The nerve-centres are, as it were, 
paralyzed by the infection; the facies may look pinched within a 
few hours, the pulse-rate may be high although the temperature is 
low, and the belly may be flat. In these cases there will usually be 
present a history of precedent pelvic disease to guide us in our 
diaj^esis; but, whether there is or not, the treatment resorted to 
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must be prompt, otherwise the woman is inevitably lost. Indeed, 
too often she dies, notwithstanding the promptest treatment. This 
treatment is abdominal section, the removal of thfe ruptured append- 
ages, the flushing and cleansing of the peritoneal cavity as far as 
possible, and multiple drainage. 

Similar remarks are pertinent to instances where a compli- 
cating appendicitis leads to peritonitis in the puerperal state. 

Aside from these factors, peritonitis complicating the puer- 
peral state must be traced to infection extending either by direct 
route from the uterus to the tubes or by the lymphatic supply. 

Where the infection is slight and the lesion partakes more of 
the inflammatory type and less of the infectious, it would seem as 
though the clinical symptoms were different, although, at the pres- 
ent, this statement is made with reservation. Inflammatory excess 
is shown by the high-grade subjective phenomena. High tempera- 
ture and gradually increasing tympanites unaccompanied by abso- 
lute paresis of the intestinal tract, even though the initial chill may 
be very severe and the gastric disturbance very marked, may lead 
the physician to suspect that he is dealing with an attack which is 
more benign as regards life. The treatment justifiable here is ex- 
pectant. The ice-bag on the abdomen, maintained as long as the 
temperature remains above 102® F., will control excessive rise of 
temperature and, in a measure, quiet abdominal pain. The woman 
should be fed by enema if the stomach is intolerant, and this may 
be continued for days if the rectum be frequently flushed with cold 
water. Attempts should be made to keep the bowel unloaded by 
enemata of ox-gall and saturated solution of Epsom salts; but it is 
useless to endeavor to administer laxatives by the mouth, owing to 
the intolerance of the stomach. Opium, if absolutely called for, 
should be given by suppository, codein being used in 2-grain doses, 
since it has less tendency to upset digestion or to limit peristalsis. 
In the event of the attack being mainly of an inflammatory type, 
the symptoms should abate at the end of a week. Locally, unless 
there be a complicating cellulitis, nothing may be determined* At 
the end of abotit a week possiblyj on examination by the vagina? 
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fluctuation may be detected, in which case the peritonitis has been 
localized, and vaginal incision and drainage of the pus collection is 
called for. In case the symptoms subside in intensity as regards the 
temperature rise and the tympanites, and yet the pulse remains 
relatively high and the facies become pinched, then the chances are 
that the peritonitis is of an infectious type, and, in order to give 
the woman A slim chance of life, abdominal section is called for. 

Where the symptoms are not high-grade at the outset, or 
where they measurably increase as regards the evidence of general 
septic infection, as shown by the rapid pulse, out of proportion to 
the temperature rise, then surgical treatment is called for, although 
it must be confessed that, where the peritonitis is generalized, the 
woman^s chance of life is very slender. The result obtained in the 
past through the administration of large doses of opium must have 
been in instances where the peritonitis partook of the inflammatory 
type with a minimum of the infectious element. The same state- 
ment holds for cases of recovery under the free administration of 
salines. Those who have opened women with general septic peri- 
tonitis and have seen the wide distribution of the pus, incapsulated 
under all the abdominal organs, will be loath to believe that either 
the free administration of opium or of saline can save these women. 
The fact is that general puerperal peritonitis, occurring from lym- 
phatic infection, is simply an epiphenomenon of general systemic 
infection. On autopsy the veins and the lymphatics throughout the 
system will be found gorged with pus and infectious elements, and 
where the case has been protracted similar deposits will be found 
in every organ of the body. The women die from general septic 
infection and not from the peritonitis* Hence the urgency of either 
preventing the development of general septic peritonitis or of re- 
moving the source of infection early, where it can be traced to the 
tubes and the uterus. 

Local peritonitis may run as high-grade a course as may gen- 
eral, often more so, and this obscures differentiation. If the symp- 
toms of peritonitis tend to run a long course we may rest assured 
that we , are dealing Tfirith a local process, and with a process where 
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Op<$rative interference for the removal of the source of infection, 
usually the tubes or ovaries, will often result in the saving of the 
woman. 

In instances of local peritonitis we may or we may not he able 
to palpate at an early stage the exudate which forms around the 
focus of infection and shuts off the general peritoneal cavity. The 
tympanitic distension of the abdomen may be as aggravated as in 
case of general peritonitis, and this will interfere with palpation. 
On vaginal examination, however, as a rule, it will be possible to 
determine the lower boundary of the exudate in one or the other 
broad ligament. In this event, if the exudate approach the vatdt 
of the vagina, the proper course of procedure is to open the pos- 
terior cul-de-aac, enter the subperitoneal space, and evacuate the pus 
by the vaginal route and drain. This is not curative in that the 
probable source of infection is the tube, but the evacuation of the 
pus will enable the woman to emerge from the puerperal state and 
later, if need be, an operation may be undertaken for the removal of 
the diseased appendage or appendages. Hot infrequently the pus 
attempts to point in the abdominal wall, above Poupart's ligament. 
In such an event the incision should be made parallel with this liga- 
pienff and when the abscess-cavity has been opened counter-drain- 
age should, whenever feasible, be established into the vagina. 
Drainage is thus more perfect and convalescence is shortened. The 
systemic treatment applicable to these cases of local purulent peri- 
tonitis is to support the woman’s vital powers through the admin- 
istration of an abundance of easily-digested food associated with 
stimulants according to the demands of the heart. Febrile rise may 
be controlled by the application of an ice-bag over the abdomen, and 
here, as elsewhere when dealing with septic complications, the in 
testinal canal should be kept functionating. 

General purulent peritonitis emanating from infection of the 
uterine cavity must receive the most speedy surgical treatment if 
we would hope to save the woman. In the event of a septic endome- 
tritis not yielcMng miai^kedly within twenty-four to thiriy-six honre 
of the application of the radical treatment we have elsewhere 
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dwelt upon, the symptoms of peritoneal infection becoming marked, 
— ^that is to say, the tympanites becoming aggravated and the pulse- 
rate being elevated out of proportion to the temperature rise, which 
latter, we would again emphasize, may be only a degree above nor- 
mal, — ^then recently-reported cases seem to prove that the time has 
come for operative interference of the most radical nature, in order 
to give the woman a slim chance of life. It has been certainly estab- 
lished that if the peritonitis became generalized the woman will die, 
110 matter what the treatment. We must forestall this generaliza- 
tion by removing at once the source of the systemic and the peri- 
toneal infection, — comprising the uterus, the tubes, and the ovaries. 
According to the skill of the operator, total extirpation may be re- 
sorted to by the vagina or by the abdomen. The former is the route 
which is associated with the least systemic shock, but it is also the 
route which offers to the inexperienced the greatest difficulties. 
Whatever the route selected, we must remember that after total 
ablation wo have only succeeded in ridding the system of the source 
of fresh infection. We still have to deal with the infection which 
entered the system before operative^easures were resorted to, and 
this demands food and stimulants, attention to the function of the 
intestinal canal and of the kidneys. In cases of systemic sepsis the 
latter organs require an abundance of water in order that they may 
be kept flushed and the system be thereby relieved of the waste 
product, which otherwise simply adds to the sepsis. The role played 
by urea and its derivatives, in intensifying septic phenomena is of 
as gredt importance as that of the ptomaines absorbed from the in- 
testinal canal. It is in cases of this character that the anti-strepto- 
cocci seram has* been utilized of late years, and the reports which 
have reached us have been of the most varied character. A priori, 
we should expect this serum to be alone of value in cases whore the 
streptococcus is proved to be the infectious element, and yet careful 
study of the majority of recorded cases teaches that rarely has the 
observer taken the trouble to differentiate the causal factor of the 
infection; indeed, often the record would point to saprsBmia as the 
cause of the disturbance, and this we know yields readily to the 
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early treatment elsewhere described. As a rule, in the puerperal 
state we are dealing either with saprophytic infection or else with 
infection of the mixed type, and therefore antistreptococcic serum 
can hardly be expected to yield tenefit. In streptococcic infection, 
on theotherhand, the serum has fairly established itself as of value, 
and in doubtful cases it is not alone justifiable to use it, but it is in- 
cumbent on the operator so to do. Grandin has tested it in a num- 
ber of instances, and from his experience the following rules for 
administration are laid down: At the outset secure a reliable serum, 
and at the present the Marmorek is alone vouched for; inject 10 to 
20 cubic centimetres at once, and note the effect. If the tempera- 
ture falls, if the pulse-rate is lowered, the inference is that the 
serum is of value, in which event repeat in the dosage of 5 to 10 
cubic centimetres every four hours. In cases observed by Grandin 
and others the subjective phenomena (from the side of the tem- 
perature and' the pulse) are bettered and the secretion from the 
kidneys (and therefore the elimination of certain infectious ele- 
ments) is greatly increased. Not infrequently chill follows on 
the injection of the serum, and at times nausea and cephalalgia, but 
these symptoms are not alarming. Up to the present the ground to 
assume i]| regard to the serum is that, whilst it may do good, it is 
not likely to harm, and that, the condition of the woman being 
most desperate, it is incumbent on us to use any and every remedy 
offering even a slender hope. 

Septic infection which takes on the chronic type is associated 
with thrombosis or offers the manifestations of pyaemia. Throm- 
bosis is a late manifestation of the septic puerperium, and ordinarily 
shows itself in the veins of the lower extremities. We thus witness 
the development of what is popularly known as “milk-leg,” — a 
phlebitis and lymphangitis of one or both the lower extremities. 
Phlebitis and lymphangitis of this nature may either develop as a 
late manifestation of general sepsis or the puerperal state may have 
been on the surface uncomplicated, wheii, from the tenth day to 
the third week after "delivery, the woman complains of dull pain' in 
one or the other thigh, increasing in intensity and gradually asso* 
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ciated with swelling and oedema. There may or may not occur a 
precedent chill; the temperature rise, however, is apt from the start 
to be high except in those instances where the complication sets in as 
a late manifestation of a protracted attack of systemic sepsis, when 
the phenomena are more apt to be low grade. This phlebitis runs a 
protracted course and subjects the woman to the risk of embolism 
of a fatal nature. The treatment consists in bandaging the affected 
extremity and administering an abundance of easily-digested food. 
Stimulants, such as the carbonate of ammonia, 20 to 30 grains in 
the twenty-four hours, should be given from the start. Counter- 
irritation by iodine over the course of the affected vessels is useful, 
in particular where the lymphatics markedly participate in the 
affection. Absolute rest in bed must be insisted upon. 

Nowadays it is not often that we observe septic pysemia. The 
reason doubtless is that the modern methods of treating sepsis in 
the puerperal state are more radical from the. start, and such deep 
systemic infection as was formerly the custom rarely develops. The 
course of a septic pyaemia is exactly similar to that which is asso- 
ciated with wound infection apart from the puerperal state. Ab- 
^Bcesses develop in remote parts of the body and in all the organs, 
and, whilst the course of the disease may be most protracted, the 
result is almost always death. The treatment at our disposal is 
purely nutrient and stimulant, meeting the complications as they 
develop; that is to say, opening the abscesses which become ap- 
parent on the surface. Possibly the antistreptococcic serum may 
benefit. In any event, its use is indicated. 

Late Puerperal Infection , — Under this term are understood 
instances of infection which manifest themselves from the sixth day 
to even as late as the third week after delivery. The course of 
events is somewhat as follows: The woman passes through the early 
days of the puerperal state without any appreciable deviation from 
the normal. Of a sudden she has a chill or chilly sensatidns or else 
' — and this is the most common course — ^the temperature shows an 
evening rise to 100® or 101® P, If the physician does not make the 
evening visit or if the nurse does not take the evening temperature 
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this deviation from the normal may pass unnoticed. The woman 

loses her appetite and seiise of well-being. If these symptoms occur 

at a period when tliere is still a lochial discharge this is arrested for 

an interval and then returns either profusely or else in diminished 

amount and with necrotic odor. There evidently has occurred 

arrest of involution, for on careful examination it will ordinarilv 
* «/ 

be noticed that the uterus occupies a higher position than it is cus- 
tomary to find at the given date after delivery. 

This symptomatology, although, as has been noticed, it is not 
exact or especially pathognomonic of any lesion, should awaken at 
once the anxiety of the attendant. Careful digital exploration of 
the pelvic organ is called for, since, to emphasize a point frequently 
dwelt upon, it is, above all, requisite in the puerperal state to meet 
local septic complications early, before they have an opportunity to 
become generalized. The chances are — and this may be stated as 
the rule — ^that the source of the infection is in the uterine cavity if 
the systemic symptoms cannot be traced to the mammary glands. 
It is exceptional for infection of the tubes or the ovaries to develop 
thus suddenly at a late period of the puerperal state. Examination 
of the interior of the uterus, if need be under anaesthetics, will 
usually ^'eveal a portion of the placenta or a piece of membrane 
which is necrosing. In the event of there being present in the 
uterus a foreign body such as the above, the organ is not only larger 
than it should be, but the cervical canal is open, and it is a com- 
paratively simple matter to remove the necrosing remnant by the 
finger, which is preferable to the curette, since thus we may not 
alone be certain that we are removing the entire portion, but we 
may also satisfy ourselves of the condition of the endometrium. 
If this be necrosed through extension from the infectious remnant, 
then it will be necessary to curette the diseased endometrium; other- 
wise it suffices to remove the remnant, to wash out the cavity of the 
uterus wfth bichloride 1 to 6000, and then, for a period of twenty- 
four hours, to pack with sterile gauze saturated with alcohol (96 per 
cent.). At the end of this time the gauze should be removed under 
absolute aseptic fhecautions, and if the systemic signs of infection 



THE PATHOLOGICAL PCEKPEBIUM. 


^93 


have abated we need do nothing more. In case, however, there is 
still a necrotic odor or if the uterus does not show a tendency to con- 
tract, — that is to say, to involute, — then it is wise to repack, watch- 
ing for symptoms suggestive of spreading of the infection, which is 
not unlikely to occur. Extension to the tubes and ovaries or the 
peritoneal cavity, whilst uncommon at a late period of the puer- 
perium, where the symptoms of beginning infection of the uterine 
cavity are recognized early and properly treated, may yet occur, 
and in this event the treatment dwelt upon is called for. 

Puerperal Mania and Insanity . — ^In women not predisposed 
to these complications their occurrence must be looked upon as evi- 
dence of septic infection. In this latter class of cases the manifesta- 
tions occur late in the puerperal state, either concurrently with 
other evidence of infection or else suddenly. Women who have 
passed through pregnancy in a melancholy state are apt to develop 
acute mania during the early puerperium, or, at any rate, at some 
time during early lactation. Women whose constitutions are under- 
mined by an intercurrent attack of an acute affection during preg- 
nancy, or women who are the sufferers from one or another chronic 
disease, are also apt to develop mania diiring the puerperal state. 
Especially is this so if such women are allowed to endeavor to nurse 
the infant. The system cannot stand the extra strain of lactation, 
as it were, and the evident corollary is that such women should not 
be allowed to attempt to nurse. 

Mania of an acute type runs the course customary aside from 
the puerperal state. The temperature is elevated, often to an ex- 
aggerated degree, and delirium or hallucinations are common ac- 
companiments, varying in grade according to the systemic disturb- 
ance. Careful local examination should be made in order to ex- 
clude local sepsis in the pelvic organs as the source of the abnormal 
symptoms. The temperature rise may be controlled, in a measure, 
l>y the application of an ice-bag and ice-cap; absolute quietude 
of surroundings is advisable; bromides may quiet the mental dis- 
turbance, although hyoscyamine in large dose, frequently repeated^ 
answers better. Where the woman refuses food, as she often will, 
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rectal feeding is necessary. Stimulants should be avoided, since 
they intensify the cerebral congestion which is likely to be present. 
The course of the mania is. apt to be very protracted, even in cases 
where the tendency is toward cure and not toward permanent in- 
sanity. Such patients do far better if they can be removed from 
home, apart from the anxious solicitude of relatives and friends, 
for frequently a marked hysterical type associates the mania, and 
this is fed by oversolicitude. 

Mania of a less acute type requires the most careful watching. 
The woman is very apt to take a sudden dislike to her child, and may 
destroy it. She is likely, also, to injure herself. Chronic mania 
passes insensibly often into permanent insanity. It is well from 
the start to place the woman in an asylum where she may have the 
care and the oversight so difficult to obtain at home. Aside from 
this, the woman’s condition will frequently alter for the better when 
she has been removed from her home surroundings, to which, often, 
she has taken an intense dislike. The treatment of the chronic type 
of mania is through hyoscyamine in large doses, the administration 
of an abundance of readily-assimilated food, and the securing of 
quiet. Obviously, lactation should not be countenanced. 

Pu^peral Tetanus . — This excessively rare complication of 
the puerperal state finds its etiological cause in wound infection, 
even as do all the manifestations of sepsis in the puerperal state. 
Hardly one hundred instances have been recorded, and the mor- 
tality-rate in these approximates 90 per cent. It is seen after abor? 
tion as well as after labor at full term, and, whatever the treatment 
employed, the course is apt to be toward fatal result. Superadded 
to manifestations of septic infection we see stiffness of groups of 
muscles develop, associated with tonic spasms. Aside from the 
treatment demanded by the septic manifestation, of which it is a 
complication, we can do little. The changes have been rung on the 
antispasmodics and opiates, but without result from a curative 
stand-point. Chloral and the bromides in large doses by the mouth 
and. by the rectum will palliate the chief symptoms. The results 
Bi^cured from resort to serum-therapy apart from the puerperal state 
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justify its use here^ and perhaps thus the excessive mortality-rate 
may be lowered. 

Mastitis. — ^Again, we note that wound infection is the source 
of mastitis. The infection occurs at the nipple and thence is car- 
ried by the lacteal ducts into the gland, to be drunk up by the lym- 
phatics and disseminated throughout the system. Hence the reason 
why, during pregnancy and the puerperal state, the greatest cleanli- 
ness of the nipple is requisite, as well as the avoidance of applica- 
tions the tendency of which is toward the destruction of the pro- 
tecting layer of epithelium. Further, cleanliness of the child^s 
mouth is requisite as well as of the hands of the nurse before she 
touches the breasts. A not uncommon cause of infection is the 
woman herself, who touches an abraded nipple with unclean hands. 

Cracks in the nipple should be kept aseptic by washing with 
boric acid in saturated solution, and the cracks should be touched 
with lunar caustic, thus forming the albuminate of silver and erect- 
ing, as it were, a barrier against the entrance of infectious elements. 
'I'he infant should not be applied directly to a breast the nipples of 
which are cracked, but a rubber nipple-shield, rendered aseptic by 
boiling and soaking in a saturated solution of boric acid, should be 
the intermediary. 

The development of a mastitis shows itself frequently by slight 
chill or only by febrile disturbance, which cannot be explained from 
the side of the pelvic organs. As a rule, a mastitis develops within 
the first ten days following the delivery, although infection of the 
nipple may occur at any time during lactation. We distinguish a 
glandular and a subglanidular form of the affection. As is noted in 
* ‘Obstetric Surgery,^’ it is essential to differentiate these forms as 
early as is possible, since the subglandular form may do extensive 
damage before the local evidence of inflammation offers. The car- 
dinal signs of inflammation characterize the glandular form; that 
is to say, heat, redness, and swelling of the affected gland. As soon 
as induration is detected in the gland nursing should be interdicted, 
although engorgement of the mamma must b^ prevented by empty- 
ing the breast at regular intervals by the hand. Of course, the child 
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may be nursed on the unaffected side^ even though this tends to con- 
gest the affected side. The application of the child to the unaffected 
breast at rather infrequent intervals, however, does less harm to the 
woman than absolute interdiction of nursing may do the child. 
An ice-bag applied over the site of the induration may abort it be- 
fore pus formation, and in this septic complication, as in all others, 
the derivative effect of purging should be resorted to. Diminution 
in the amount of liquid ingesta allowed the woman will do much 
toward preventing the accumulation of milk in the gland, although 
it must be remembered that we thus also diminish the total secre- 
tion of milk. Just as soon as there is evidence of pus formation this 
should be evacuated, as is stated in “Obstetric Surgery.” 

The submammary form of mastitis in the vast majority of 
cases will make rapid strides before diagnosis is sufficiently certified 
to warrant incision. The pus travels everywhere under the 
mamma, dissecting it off the pectoral muscle, and in unrecognized 
cases the pus may perforate into the pleura. Usually the local 
symptom of pain in the affected breast will justify exploration in 
the absence of evidence of possible source of the symptoms else- 
where. Aspiration under aseptic precautions with a large needle — 
for the^pus is frequently thick — ^may reveal the presence of pus, 
in which case free incision, with multiple drainage where neces- 
sary, is the treatment. This treatment is exemplified in “Obstetric 
Surgery.” 



PART IV. — Obstetric Surgery. 
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OBSTETRIC ASEPSIS AND ANTISEPSIS. 

It is only within recent times that obstetric surgery has pro- 
gressed toward the scientific eminence to which it may justly lay 
claim to-day. Before the advent of the era of antisepsis and asepsis, 
before the fear of handling the uterus had been swept away, the 
forceps and version were the only operations which came within 
the ken of the average practitioner, and the results from resort to 
these were anything than matters to be proud of. So-called child- 
bed fever was virulent not alone after spontaneous labor at term, 
but also after resort to any and all obstetric operations. 

To-day the scene has radically changed. Septicaemia after 
labor is justly considered as due, in almost every instance, to faulty 
asepsis; gradually bettering attempts are being made to educate the 
student with a practical knowledge of the entire range of obstetric 
surgery, and extra stress is being laid, as it should be, on the abso- 
lute necessity of studying the pelvis of the pregnant woman before 
the advent of labor, so as to be in a position to take advantage of 
that operative procedure, where any is indicated, which is best not 
alone for the woman, but which also takes into account the welfare 
of the child. Whilst, then, more accurate educational methods 
en^r as factors in the science of obstetrics as practiced to-day, the 
fundamental reason why the mortality-rate has been lowered is the 
recognition of the culpability of the man who neglects the laws of 
cleanliness (asepsis and antisepsis) throughout the conduct of labor 
®ud during the puerperal state. Lack of cleanliness (asepsis and 
antisepsis) wilt ruin the most expert technique, and, therefore, a 

thorough grounding in* the fundaineittal laws of cleanliness as ap- 
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plied to obstetric work is essential to the undertaking of the surgery 
of the art. 

Antisepsis is simply the means of certifying to asepsis (cleanli- 
ness). The whole question has been needlessly complicated by the 
introduction of scores of chemical agents which possess, to a greater 
or less degree, the power of rendering inert the micro-organisms 
which exist in, or may be conveyed to, the human body. It is pos- 
sible to secure asepsis without resorting to antisepsis, but, in order 
to surround surgery with every possible safeguard, these chemical 
agents must be looked upon as absolutely essential. The point to 
be remembered in obstetric surgery is that too free indulgence in 
antisepsis may do harm even whilst it aims at good. The nature 
of many of the antiseptic agents on which we must needs rely is 
poisonous to the human body. Therefore the corollary must be 
borne in mind that overzealousness in matters of antisepsis may 
injure and kill, even as lack of asepsis may be followed by similar 
effects. Obstetric asepsis is secured through attention to* (a) the 
person of the accoucheur, the nurse, and assistants; (b) the lying-in 
woman; (c) the instruments and accessories. 


(a) Asepsis of the Accoucheur and Attendants. 

It being absolutely proven that septicaemia is heterogenetic, — 
that is to say, does not originate within the body, — it is the bounden 
duty of all who come in direct contact with the lying-in woman to 
keep themselves not alone clean, but also free from those acute in- 
fectious elements which, through inoculation, breed sepsis. The 
ideal obstetrician, like the ideal surgeon, should avoid seeing pa- 
tients suffering from certain of the acute infectious diseases, s|ich 
as scarlet fever and diphtheria; andj except in absolute emergency, 
should have nothing to do with post-mortem examinations. These 
rules of conduct should be absolute with the expert obstetrician, 
who, from recognized standing, is liable at any time to be called 
upon to give advice in the minor emergencies of labor or to act as 
chief in major operative obstetrics. Barring spontaneous or oper- 
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ative traumatic lesions, the risk of the lying-in woman runs in septic 
infection at the hands of her immediate attendants. The general 
practitioner of necessity must perform obstetric work even whilst 
his routine duty calls for attendance on scarlet fever, for instance. 
The greater, therefore, the precautions he should take to bathe 
thoroughly, to change his garments, to wash his hair and beard, to 
asepticize his hands before going from such diseased states to a 
woman who is about to perform a physiological act. In the event of 
his time being occupied to a great degree with attention to patients 
sick from any of the acute infectious diseases, so that he finds it diffi- 
cult to take the simple and yet most essential precautions mentioned 
above, then it is wise, to say no more, for the time being to refuse 
to attend labor cases, else, as has too frequently happened, one puer- 
pera after another will be diseased, if not killed. The man who 
makes post-mortems frequently is a death-dealing obstetrician, and 
the careless general practitioner may become such. It has been 
well said, and cannot be emphasized too strongly, that puerperal 
sepsis means faulty technique, — ^that is to say, one or more attend- 
ant is to blame. There is no shifting the responsibility on nature. 
Such general measures as have been noted apply with even 
greater force to the nurse. She will come more frequently in con- 
tact with the woman, and, if careless, is even more likely to infect. 
If ignorant, as outside of large centres she is apt to be, she may even 
now, in this aseptic age, fill grave-yards as she did in the past. It 
becomes, therefore, the duty of the physician to investigate the pre- 
vious occupation and whereabouts of the nurse his patient has en- 
gaged, and to insist on her practicing the most rigorous antisepsis as 
regards her clothing and person. Asepsis is not sufficient for the 
average nurse; she must be provided with antiseptics in order to 
cailse her to approximate cleanliness. It goes without saying that 
she should never be allowed to attend the lying-in woman if she has 
been, within at least a week, in attendance on one of acute infec- 
tious diseases. The rigid rules about to be noted as applicable to the 
cai*e of the obstetric hands are to be enforced with her even as they 
must be with the physician. 
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In the lying-in room the physician should remove his coat 
and roll up his shirt-sleeves above the elbow. Since, aside from 
instruments, the hands are most likely to infect the woman from 
direct contact, great care must be exercised to render them aseptic. 
If the physician has recently been in contact with any infectious 
material, thorough washing in soap and water and scrubbing in 
bichloride solution will not suffice to render these hands aseptic. 
Under such conditions the following method must be resorted to: 
The hands and arms are scrubbed for at least ten minutes in hot 
soap and water, the latter being frequently changed. Especial at- 
tention must be paid to the finger-nails, under which the infectious 
elements are most prone to lodge. The hands and the arms are next 
covered with a hot saturated solution of permanganate of potash, 
and are then immersed in a hot saturated solution of oxalic acid 
until the stain of the permanganate has entirely disappeared. The 
oxalic acid is next removed by soaking the hands in hot sterilized 
water. An equally efficient method and less troublesome in private 
practice is to substitute chlorinated soda for the permanganate and 
oxalic acid and afterward to immerse the hands for five minutes in 
absolute alcohol. 

I^the physician be at all suspicious about the nurse, she 
should be compelled to resort to the same process under his direct 
supervision. Tt has been proved by culture-experiments that these 
methods of treating the hands render them absolutely free from 
micro-organisms. 

Under ordinary conditions, where the physician is sure of his 
freedom from infectious material, this elaborate process is not neces- 
sary. It will suffice to scrub the hands in hot soap and water, and 
next to immerse them in a 1 to 1000 solution of .bichloride of mer- 
cury, They are then washed in alcohol. After this sterilization of 
the hands the physician must avoid touching anything which has 
‘not been similarly sterilized. 

Before proceeding to the performance of any obstetric manipu- 
lation, the physician should cover his dothing with a clean sheet, 
which may be found in even the households of the most indigent. 
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(6) Asepsis op the Lyino-in Woman. 

Thorough asepsis of the genital tract of the woman is most 
essential, and, at the same time, most difficult to secure. These 
organs must be rendered surgically clean, and yet the means re- 
sorted to must be such as will not injure the protecting coat of 
epithelium. It is very questionable if douching of the genitals is 
sufficient for asepsis. The antiseptic agents thus employed at best 
only come in contact with the superficies. The vagina, in particu- 
lar, is rendered aseptic with difficulty. It is in the depths of the 
rugosities that the micro-organisms lodge. Before undertaking any 
surgical manipulation the following means should be resorted to: 
The external genitals are to be scrubbed with hot soap and water, 
and next washed with a solution of bichloride (1 to 1000). If the 
required manipulations arc in the vagina, a new tooth-brush should 
be inserted into the canal, and this should also be scrubbed with soap 
and Avater. It is next to be scrubbed with a solution of bichloride 
of mercury (1 to 1000). 

In the event of the proposed operation being a symphysi- 
otomy or a Caesarean section, the pubes must be shaved, the skin 
thoroughly washed with soap and water, then washed with bi- 
chloride solution (1 to 1000), and finally with alcohol or with ether. 
After any manipulation in the uterus, in order to certify to perfect 
post-operative technique, the entire genital tract should be douched 
Avith bichloride solution (1 to 5000). There is risk of poisoning if 
stronger solutions than this are used in the uterus. 


(c) Asepsis op Insthuments and Accessokies. 

The elaborate processes which are in use in hospitals obAriously 
CMinot be resorted to iii private practice. Just as thorough asepsis, 
hoAvever, as regards instruments, may be secured if these have been 
carefully cleansed by the physician before they are taken to the 
^roman’s house. Instruments which have been scrubbed irith soap 
find Water, and next boiled foir ten minutes in a l-per-cent. solution 
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of carbonate of soda (the common washing-soda)^ may be deemed 
aseptic. This asepticism^ however^ is destroyed if they are then 
placed in the average obstetric bag, which contains bottles and cot- 
ton, and, from old age, micro-organisms of every possible genus. 

The sterilized instruments must be wrapped in a sterilized nap- 
kin or towel before they are placed in the bag, and immediately 
before use must be again washed in hot soap-suds and next boiled in 
the 1-per-cent, soda solution. In every household the washing-soda 
will be found, as well as the pot in which to boil them. The instru- 
ments may be used directly from this soda solution or else may be 
first transferred, with aseptic hands, into a 5-per-cent, solution of 
creolin, — a solution which is an efficient antiseptic and yet will not 
injure the instruments as does bichloride. This creolin further an- 
swers the purpose of an emollient. If there is one thing more dan- 
gerous to the patient than another, it is the vaselin which it is cus- 
tomary to use as an emollient. The vaselin-pot should, once and for 
all, be banished from the lying-in chamber. If newly-opened it may 
not contain micro-organisms, but when it has been repeatedly ex- 
posed to the air, and possibly has been used scores of times, it will be 
found a veritable culture-medium for bacteria. Creolin will answer 
as a lubricant for the finger and for the instruments, and this should 
be the only lubricant allowed in the lying-in room, unless the physi- 
cian prefers to use sterilized oil. 

As far as is possible the physician should avoid using rubber 
instruments. It is difficult to render them sterile. The stronger 
antiseptics will ruin them, the weaker will not asepticize them. 
Prolonged boiling may sterilize them, but often at the ex- 
pense of their integrity and, therefore, of their utility. Glass 
catheters and glass inigating-tubes should be selected. These 
may be boiled, and are thereby rendered safe to use. The metal 
catheter, which the average nurse will produce with much pride, 
should be taken away from her and returned only when she 
leaves the case, and then with the injunction to either throw it 
away or to lock it up and forget it. Many a case of puerperal 
cystitis has beeA traced to the use of this relic of preaseptid days. 
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Xhiriug the performance of an obstetric operation sponges 
should not be nsed> This is another article which should have no 
foot-hold in the modem lying-in room. Sterilized towels and steril- 
ized gauze or absorbent cotton should take the place of the sponge. 
In every household, no matter how humble, there is an oven, and in 
this towels and gauze may be baked. If the oven is lacking, there 
always exists a means for boiling them. 

For purposes of irrigation boiled water should be used. To 
this creolin may be added to make a 2-per-cent, solution, except 
where it is essential to see the irrigated portion, and then, since the 
milk-white creolin solution will obscure vision, bichloride solution 
(1 to 5000) must be substituted. 

Ligature and suture material must be absolutely sterile. In 
view of the difficulty of obtaining sterile catgut it is wise never to 
use it. The ideal suture is silk-worm gut. If this be boiled for ten 
minutes in creolin — 5-per-cent, solution — it is rendered aseptic, and 
is further rendered pliable. Obstetric surgery being often emer- 
gency surgery, the operator has not the time to prepare beforehand 
his catgut and silk so as to feel certain about them. Further, since 
the major portion of obstetric work falls to the lot of the busy 
general practitioner, his precedent preparations must be as simple as 
is consistent with absolute asepticism. 

If these simple rules for securing asepsis of the lying-in 
woman and her surroundings are followed, the morbidity-rate and 
mortality-rate in private practice will approximate those which are 
secured to-day in maternity hospitals, where the mortality-rate has 
been reduced to a fractional percentage, and where morbidity from 
sepsis is practically abolished. We have endeavored to emphasis 
our belief, and this is the current belief, that the lying-in woman is 
infected solely through personal contact. By this we mean that the 
atmosphere is not a factor, and that the infectious material does not 
originate in the body of the woman. The sole exception to this 
latter statement is where, during the progress of labor or during 
obstetric manipulation, a pyosal'pinx, for instance, ruptures. Such 
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an event may lead to septic infection of the woman, but then the 
sepsis cannot be properly considered an obstetric epiphenomenon. 

Aseptic and elective obstetrics rob labor of its terrors and the 
puerperal state of well-nigh its sole risk. 



CHAPTEE XII. 


OBSTETEIC DYSTOCIA AND ITS DETEBMINATION. 

A SCIENTIFIC knowledge of the configuration of the female 
pelvis and of the methods of estimating its capacity is an essential 
prelude o the practice of midwifery. The surgical side of the art, 
in particular, rests its results on accurate pelvimetry. The fate of 
the woman and of the foetus is intimately linked with the expertness 



Fig, 20. — ^Normal female pelvis. 


of the physician in determining, before or at the time of labor, the 
probable capacity of the pelvis in its relation to the estimated size of 
the foetus. A consideration, therefore, of the surgical means at our 
disposal for assisting labor or for facing its emergencies, must be 
preceded by a careful study of the pelvis, normal and abnormal. 

Piirthennore, the pelvis is not the only element in the problem 
which is to be solved. An approximate idea of the size of the foetus 

which is to pass through the birth-canal is also to be secured. It 
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is essential, therefore, to precede the surgery of parturition by a 
description in brief of the anatomy of the obstetric pelvis and di the 
general physical features of the foetus. 

The pelvis is formed by the union of the ossa innominata with 
the sacrum. The sacrum is connected with the vertebral column 
above and with the coccyx below. The resulting canal is larger 
above than below, and is flattened to a degree from in front back- 




ward. The superior, wider portion constitutes the ^ater pelvis, 
the inferior and narrower portion the lesser pelvis. The pelvis is 
further subdivided into a number of straits, the entrance into the 
canal receiving the name of superior strait, the median portion con- 
stituting the middle strait, the exit from the canal the inferior 
strait. It is the determination of the measurements in various du«c- 
tions of these three portions which is tmmed pelvimetry, ai^ the 
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resultants constitute the diameters of the pelvis. The diameters of 
tlie pelvis are to be obtained both externally and internally, and the 
former stand in a certain relation to the latter. 

Instruments for the Determination of 
THE Pelvic Diameters. 

The best-known pelvimeter is that devised by Beaudeloque. 
In view of the fact, however, that the instrument should be port- 



Fig, 23. — Schultze’s pelvimeter. Fig. a^—Collyer’s pocket pelvimeter. 


able, the Martin pelvimeter or that of Collyer will be found prefer- 
able. It should ever be remembered that the pelvimeter is as in- 
dispensable to the obstetrician as is the microscope to the physiolo- 
gist, and, therefore, that it should be associated with pregnancy in 
bis mind as the forceps is with labor. (Figs, 21, 22, 23, and 24.) 
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External Diameters of Pelvis. 

The following external diameters are of chief obstetric signifi- 
cance: The distance between the anterior superior spines of the 
ilium, that between the crests of the ilium, that between the tro- 
chanters, that between the spinous process of the last lumbar ver- 
tebra? and the centre of the anterior surface of the pubic bones (the 
diameter of BeaUdeloque). These are the essential measurements 
which are to be obtained by means. of the pelvimeter. The criticism 
which has, over and over again, been ihade to this instrument, that 
the patient will object to the exposure which it entails, wiji not 
hold, for the reason that there need be none, as the patient is cov- 
ered by a sheet; and, instead of there being objection made, the 
patient will have a higher opinion of the physician who evidently is 
taking every requisite precaution for her future safety. It cannot 
be emphasized too strongly that the physician is to-day not guiltless 
who, whenever it may be, does not practice pelvimetry. (See Plates 
XXXVI and XXXVIL) 

In using this or any similar instrument the utmost care must 
be exercised to adapt the points of the blades accurately to the soft 
parts fas is shown in the plates), and, in instances where it is of 
considerable importance to determine with great accuracy the exact 
measurements, it is advisable that these should be taken by two 
persons independently. These external measurements, of course, 
give us purely a relative idea of the internal; but, occasionally, a 
slight diminution beyond the normal, in one or another diameter, 
may turn the scale in favor of one over another obstetric operation. 

The following external measurements may be taken as normal 
in the average case, although it should ever be remembered that the 
estimated capacity of a given pelvis depends on the estimated size 
of the foetus which must pass through it: — 


Distance between the spines 10 to. 10| incK^ 

Distance between ^be crests 10| to 11 inobra. 

V Distance between tbe trochanters. . . .12 to 12^ in^es, 
“ ; Diameter of Beaudeloqne 8 inc^. 



PLATE XXXVI. 



Measurement of Distance between the Spine 
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The most important of these external diameters is that of 
Heaudeloque. By means of this external conjugate we are enabled 
to approximate the true conjugate, — that is to say, the diameter of 
tlie pelvic inlet, — the distance from the upper margin of the pubic 
.^vmphysis to the projnontory of the sacrum. In general it may 
be stated that a mean deduction of three inches from the measure- 
inent of the external conjugate will give us that of the true conju- 
gate. As regards the other external diameters, suffice it to say that 
diminution below tlie foregoing measurements, which represent a 
juean from a large number of pelves examined, should always be a 
MHircc of thought and solicitude to the physician. This matter will 
b(.* amply considered under the Leading of the vaiious operatioiw. 


Internal Diameters of Pelvis. 

Many instruments have been devised for determining the in- 
ternal diameters. The finger and, if ne<?(l be, tlio hand of the physi- 
cian best subserve the purpose. Obviously, the hand can only be 
iiHjd niider amestli(*sia ; but in every instance whore the dctoriuina- 
liou of the internal diameters is of moment in the selection of one 
operative procedure over another, in view of the almost absolute 
^afety of anaesthesia, this should be resorted to. In the vast ma- 
jority of cases, however, digital pelvimetry yields us sufficiently 
oxact infoinnation in regard to the capacity of the pelvis. This 
‘'lumld be practiced as a routine measure in every case. We may 
thus determine the diagonal conjugate, and, this having been ob- 
bxined, the true conjugate is readily ascertained by deducting the 
estimated depth of the pubic symphysis. The transverse and 
oblique diametei^s may also be thus approximately measured. To 
])erfoi*in digital pelvimetry the patient should occupy the dorsal 
position, with the nates on the very edge of the bed or couch. The 
index and the middle fingers of the right hand are introdiicx'd into 
J^he vagina, the perineum being depressed as much as possible. The 
:xini of the fingers is to reach the junction of the sacrum with the 

lumbar vertebra, for it is the distance from this point to the 
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lower margin of the symphysis pubis which yields the diagonal coji- 
jugate. If the sacral prtmioiitory cannot be ri*ached, the infer 
ence is safe that the pelvis is normal as regards its antero-posterioi* 
diameter. Jf tin? promontory can be reached, then the wrist is 
carried upward until tli(‘ edge of the index finger rests against the 
pubi(* symphysis. The index of the other hand notes this subpubic 
point, the fingers ar(‘ withdrawn, and, by ineans of a tape-measn]*(‘ 
or the pelvimeter, tJie distance from the end of the middle fing(}r 
to the noted point on the edge of the index is measured. This 
measurement is the sacro-subpubic or the diagonal conjugate 
diameter. (Plate XXXVin, Fig. 1.) 

According to the estimated depth and oblirpiity of the sym- 
physis in a given case, it is necessary to deduct from ono-fourtli to 
one-half an incli from this measurement, in order to obtain tli(‘ 
dimension of the sacro-suprapnbic or true conjugate of the pelvis. 

In taking tlie above measnveraent it should be remem be i-ed 
that oecasionally tin? iirst sacral V(‘rtebra proje(*ts over the second, 
forming a false promontory. To avoid mistaking this for th(‘ 
IriK^ sacral ])vomontovy, it is only necessary to depn^ss the 
perineum or to carry the lingers as high upward as possible. Then, 
ill the event of the existence of a false promontory, the true will he 
found above it. 

TIk' transverse and the oblique diameters of the pelvis cannot 
be measured witli the same exactitude as the conjugate. As a 
general rub*, it may be stated that, when the promontory cannot be 
reached in a symmetrical pelvis, labor at term is possible with a 
fo'tus of average size. If there be a suspicion, however, of a devi 
ation from the normal in the pelvis, then the welfare of the woman 
and the f<etiis calls f()r aiunsthesia, in order that the entire hand may 
be ins(n*t(Ml inlo the vagina, so that the capacity of the pelvis may 
he determined. This point cannot be emphasized too strongly. 
The scientific detcuTui nation of the operative procedure to be clecttMl 
in the piM'sence of an abnormal pelvis depends on pelvimetry as ac- 
curate as possible. The instruments which from time to time hav<! 
been devised for the purpose of internal pelvimetry cannot take 
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the place of the finger and hand ; further, outside of maternity hos- 
pitals these instruments will rarely be at the disposal of tho 
practitioner. Usually, fortunately, the careful measurement of the 
external diameters of the pelvis and the accurate estimation of the 
true conjugate will give a sufficient estimate of the capacity of the 
pelvis. Where the estimate thus obtained falls below the normal, 
we repeat, manual pelvimetry under anaesthesia is called for. Fur- 
ther, in the presence of a contracted pelvis, we thus not alone note 
the capacity and shape of the pelvis, but we also — and this is of 
equal importance — may form an approximate idea of the size of the 
fietal presenting part. (Plate XXXVTII, Fig. 2.) Whilst the hand 
is in the pelvis the utenis may be depressed, and the facility with 
which the presenting part is likely to engage within the pelvic inlet 
may be noted. Far too little stress is laid on the relation whieli the 
fofitus bears to the canal through which it must pass into the world. 
A given pelvis may be large enougli, although diminished in all 
its diameters, for a foetus below the average size, and the reverse is 
equally true. Could we solve as approximately the size of the f<i*tus 
as we can the capacity of the pelvis, the surgical side of obstetrics 
would be much simplified. As yet, however, we may only form 
an imperfect and relative idea of the ease with which the f(rtal 
presenting part will enter the pelvic canal. In general, however, 
if a f(etu3 can engage at the pelvic inlet the chances are that it can 
emerge at the outlet, unless, indeed, the alteration in shape of this 
outlet is marked enough to be determined even by digital pel- 
vimetry. 

Aside from the conjugate, the internal diameters of the pelvis 
which the practitioner should estimate in the average case are as 
follow, with the dimensions necessary for the birth of the average 
f cetns : — 


IViametere. Brim. Cavity. Outlet 

Titinsverse 5 in. 5 to 5^ in, 42 in 

Oblique 4^ to 5 in. 5 to 52 in. 4f in 

Conjugate 42 to 44 in. 4fin, 5 in 



314 


PKACTICAL OBSTETRICS. 


It will be noted from these figures that in the normal pelvis 
the transverse diameter is widest at the brim and narrowest at tlie 
outlet; the oblique is widest in the cavity and narrowest at the out- 
let; the antcro-posterior is widest at the outlet and narrowest at the 
brim. Therefore, a foetus of average size, engaging normally at 
the brim, can pass without assistance through the cavity and emerge 
at the outlet, if the estimate of the pelvic capacity do not fail below 
these figures. Where the obtained measurements are below these 
figures, we are in face of an abnormal pelvis, and the degree of al> 
normality in relation to the estimated size of the foetus must be 
carefully weighed before we are in a position to determine the 
measures, if any, which are requisite for the safe conduct of the 
labor. 

A further measurement to be taken is the circumference. This 
is chiefly of importance in determining asymmetry of the pelvis. 
The circumference may be secured by means of a tape-measure. 
Failing this the pelvimeter may be utilized by measuring each 
lateral half separately. This latter method will best enable ns to 
secure knowledge in reference to pelvic asymmetry. 

Before entering into a consideration of deviation of the pelvis 
from Ihe normal, it is essential to recall briefly the average dimen- 
sions of the foetus at term, for, as already stated, the practitioner 
must take into account in his estimate not alone the probable ca- 
pacity of the given pelvis, but also the probable size of the body 
which must pass through this pelvis. 

The weight of the average f<etus at term varies from 6 V 2 
7^/4 pounds, and the length is about 20 inches. The chief 
diameters of the foetal head, mth their measurements, are: — 


Occipito-frontal 4| inches. 

Occipito-mental 5:^ inches. 

Cervico-bregmatic 3f inches. 

Fronto-mental 3 J inches. 

Suboccipito-bregmatic 3 J inches. 

Biparietar 8f inches. 



OBSTETBIC DYSTOCIA AND ITS DETERMINATION. 


315 


It should ever be remembered that during the course of labor 
some of these diameters, owing chiefly to the presence of the foil' 
tfinelles, are capable of diminution, always, however, at the expense 
of others. In the course of a normal labor the molding of the 
f(ptal liead as it descends, flexes, and rotates in the pelvis, results in 
diminution of those diameters which adapt themselves to the most 
favorable diameters of the pelvis, and the corollary is that in case 
of abnormal pelvis the aim of the attendant should be to guide the 
longest diameters of the foetal head into the longest diameters of 
tlie pelric canal. Such an aim presupposes accurate knowledge of 
])(‘lvic configuration, and hence a further reason for accurate pel- 
vimetry in every case. The problem before the physician is rarely 
a simple one, and as we pass from a consideration of the normal 
pelvis to that of the abnormal this problem becomes all the more 
complex. 

General Considerations of Abnormal Pelves. 

On the accurate determination, as far as possible, of the degree 
of pelvic abnormality in relation to the estimated size of the foetus 
depends the scientific selection of the operative procedure which 
offers the fairest chance both to the woman and to the fmtus. Only 
through the deliberate election, in a given case, of a determinate 
operative procedure can the physician plead that he has done his 
whole duty by the two beings whose welfare depends on his skill. 
The midwifery of the present differs in many respects from that 
of the past. In no respect is the difference more striking tluni in 
the growing tendency to elect the proper operation before, in the 
face of maternal and of foetal exhaustion, it is forced upon us. 

Careful inquiry into the antecedents of the patient; inspec- 
tion, where need be, of the general configuration of the body, — 
data of this kind are essential aids in the determination of the nature 
^f pelvic abnormality. Diseases of early life, such as rachitis and 
Diarasmiis, almost inevitably leave their impress on the pehds, ^an 
impress which superficial pelvic examination may not reveal, but 
ihe knowledge of which will urge the physician to bring all his 



316 


PBACTICAL 0B8TBTBICS. 


skill to bear on a more careful and thorough examination of the 
pelvis. 

The abnonnalities of the female pelvis may be conveniently 
divided into minor and major, common and uncommon. In the 
United States the major deformities are rarely met with, but their 
determination is a far simpler matter than that of the minor devi- 
ations from the normal. It is in the latter class of cases that ex- 
treme accuracy is requisite, since at times shades of difference may 
turn the scale in favor of one or another operative procedure. In 



Fig. 25. — Justo-raajor pelvis. ' 


instances of major deformity the choice of operation will oixiinarily 
be limited, in the presence of a foetus of average size, within a very 
narrow range. 

The varieties of pelvic deformity and the salient character- 
istics of each are as follow: — 

i*. Justo-major Pelvis . — The equally enlarged pelvis is of ob- 
stetric significance only in so far as it may lead to precipitate labor 
or to prolapse of the funis. It is not a variety of pelvic abnonmiKl'y 
which is af allUkely to call for operative interference. External 
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pelvimetry will readily diagnosticate the condition, seeing that the 
diameters obtained exceed the measurements which have been 
stated as normal. The diagnosis, therefore, is chiefly of value as 
warning the attendant of the possible complications just mentioned, 
ill order that he may be prepared to meet them. Precipitate labor 
may mean, for the woman, post-partum hsemorrhage, inversion of 
the uterus, and laceration of the genital tract, and prolapse of the 
cord may entail foetal death. 

II. J usto-minor Pelvis . — ^This form of pelvic deformity is of 
infrequent occurrence. The external configuration of the patient 



Fig. 26. — Generally-equally-contracted pelvis (justo-iiiinor). 


and her antecedent history may give us no clue to its presence. It 
is only through careful pelvimetry, external and internal, that the 
diagnosis, ordinarily, may be reached. All the diameters of the 
pelvis are diminished to a greater or less degree, and it is apparent 
how essential it is to determine the amount of diminution in order 
to elect the prdper operative procedure in any instance where the 
<»timated size of the foetus suggests that assistance will be needed. 
In general, it may be stated, that in the presence of this variety of 
pelvic deformity, certainly in all but the lesser grades, it is ad- 
^sable to Explore the pelvis manually (under ansesthesia), in order 
lo determine, as approximately as possible, the length of the trans- 
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verse and oblique diameters from the brim to the outlet. In re- 
ported instances the diminution in the diameters has amounted to an 
inch and over. Early recognition of this type of pelvis, therefore, 
might suggest the induction of premature labor: if the time for 
this operation had elapsed the question of choice between forceps 
and version might arise; in the extreme degrees of contraction the 
deliberate election of symphysiotomy, the Caesarean section, or of 
embryotomy, would offer as alternatives. 

III. The Flattened Pelvis . — This abnormality of the pelvis 
may be met with, like the preceding, in women of normal external 
configuration and of healthy antecedents. It is a type of pelvis 



Jig. 27. — Flat iion>rachitic pelvis. 


very frequently found; so much so, indeed, that many authorities 
rank it as the most frequent variety of deformity. The etiological 
cause can rarely be definitely stated. This pelvis is found amongst 
all classes, the wealthy as well as the poor, amongst those subjected 
to privations in infancy and to toil before maturity, and those who 
are reared with tenderest care from the start. Pelvimetry alone, 
in the vast proportion of cases, will reveal the abnormality, and that 
its recognition is important is apparent when we recall the well- 
known fact that thia deformity is a frequent source of the most 
deplorable results in childbirth. 
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The diagnosis of this form of pelvic deformity rests on the fact 
that there is narrowing in the external conjugate, whilst, as a rule, 
the other diameters are normal. The transverse diameter may be 
increased; there is no pelvic asymmetry. The tnie conjugate 
measures, generally, about three inches. 

From a surgical stand-point, bearing these characteristics in 
mind, the recognition of this form of pelvic deformity tells the 
physician that his aim, in case of difficulty in extraction, should be 
to guide the largest diameter of the foetal presenting part into the 
largest diameter of the pelvis. In other words, labor through this 



Fig. 28.— Flat rachitic pelvis (mild grade). 


type of pelvis requires constant watchfulness on the part of the 
accoucheur. It is only by not trusting to nature overmuch that 
deplorable results, chiefly from the foetal side, may be avoided. 
Here, again, the question of the election of version or forceps will 
often be forced on the physician. 

IF. The Rachitic Pelvis . — In certain sections of Europe the 
rachitic type of pelvis is very commonly met with. In 'the United 
States, except among our foreign-bom population, this pelvis is 
infrequent, compared with the simple flat pelvis. The external con- 
figuration of the woman may or may not suggest the presence of 
rachitic deformity. Inquiry into the early histoiy of the patient 
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will, however, generally give the requisite clue. Often, in marked 
instances, the appearance of the patient is characteristic; the sisse is 
dwarfed; the abdomen prominent; the gait clumsy; the sacrum is 
flattened externally in outline; a variable amount of spinal deviation 
may be present. External pelvimetry will reveal, as a rule, diminu- 
tion (slight in the minor degrees of deformity) in the measurements 
between the crests and the spines. The external conjugate is always 
diminished. These results call for internal pelvimetry under anaes- 
thesia, for the hand alone, exploring the pelvis, can give us suffi- 
ciently accurate data as to the degree of deformity. The pelvic 



¥ig. 29, — Flat rachitic pelvis (high grade). 


capacity uill be found to be generally limited. The pelvis is often 
asymmetrical. 

The most marked internal change is due to the downward sink- 
ing of the sacrum, the result being approximation of the promon- 
tory to the symphysis. This antero-posterior shortenir^ may be 
compensated by a slight increase in the transverse diameter, but 
this is not Ihe rule in the typical rachitic pelvis. The pubic arch 
is generally widened. The total result of these alterations is a pelvis 
with contraction of the brim, whilst the outlet may be normar or 
slightly widened. 

In the extreme degree of this deformity the approxiiUBtion of 
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the sacral promontory to the symphysis may be such as to practically 
divide the brim of the pelvis into two portions. 

The importance of the recognition of this pelvis before labor 
is at once obvious. The contraction at the brim necessarily inter- 
feres with the normal engagement of the fcetal presenting part. 
The safety of tKe foetus, certainly, depends therefore on the diag- 
nosis of the deformity before long-continued effortsr— leading to 
maternal and foetal exhaustion — ^at engagement have been made. 
Here, again, it is evident how accurate pelvic exploration before 
labor may teach the physician that his patient has a pelvis where 



Fig. 30. — Generally-contracted flat rachitic pelvis. 


the judicious election of one or another obstetric operation will re- 
dound to the safety of the child, if not always, in this deformity, of 
the mother. In minor degrees of the deformity, even, the foetal 
head cannot enter the pelvic brim obliquely (as is normal). The 
physician, for instance, if he recognize this, may conclude that the 
chances for the foetus are better if he perform version and guide the 
largest diameter® of the head through the largest of the pelvis. The 
brim once passed, there will be rarely difficialty in the further prog- 
ress of labor in the pure rachitic type (mild) of pelvis. 

The pelves, the characteristics of which have been terselv 
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passed in review, constitute the varietieB with which the practitioner 
will ordinarily come in contact. As a rule, these pelves, except 
. the higher grades of rachitic deformity, rarely suggest themselves 
from inspection of the general configuration of the patient. The 
varieties which are next to be considered are of rare occurrence, 
certainly in English-speaking countries, and, as a rule, the appear- 
ance of the woman at once suggests the existence of pelvic de- 
formity. Accurate pelvimetry, however, is none the less requisite, 
seeing that due recognition of the exact deformity may, the time 
being opportune, point infallibly to the necessity of the induction 
of premature labor or even of artificial abortion, in order to avoid 



Fig. 31. — Roberto’s pelvis. The transversely ^contracted pelvis. 

at term embryotomy of tlie living foetus in instances where the in- 
dication for the Caesarean section is not absolute, and yet, where 
this operation cannot, for one or another reason, be deliberately 
elected. 

(a) The I'ransversely-Contracted Pelvis . — This type is also 
known as Robertses pelvis, from the fact that he first described it. 
It is an uncommon variety of pelvic deformity, only about thirteen 
instances being on record. The chief internal characteristic of this 
pelvis is its division into two halves antero-posteriorly. This is due 
to progremve narrowing of the transverse diameter from the brim 
to the outlet. The conjugate diameter, on the other’ hand; differs 
but little, if any, from the normal. The sinking of the saerunt into 



0B8TBIBI0 DT8TOCIA AND ITS DETESHINATION. 333 

the pelvis is marked, the posterior superior spines are close together 
and the iliac bones project greatly posteriorly ' 

w Tfe KyfMic oi th. p.a»t and the 

antecedent history will at once suggest this deformity. The etiologi 
cal cause is Pott’s disease, and, according as this disease has affected 
one or another portion of the spinal column, the anterior deviation 
of the column is in the dorsal, lumbar, or sacral region. 

The effect of the spinal deviation on the pelvis is variable. In 



Pig- 32. The kyphotic pelvis, showing narrowing in the transverse diameter 
and lengthening in the conjugate. 


S al, however, the pelvis offers the following characteristics: 

^ increased, the transverse diameter is lessened 
at the brim, diminished in the cavity, and still more so at the 
et. The sacrum is carried upward and backward; the pubic 
wh, as a rule, is narrowed. Where Pott’s disease has developed in 

8 . This pelvis, in general, will call for the induction of 

teature labor, for at term the choice will almost necessarily lie 
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between the Ccesarean section and embryotomy, except in an in- 
stance of very small foetus. 

(c) The Scoliotic Pelvis . — ^It is essential to differentiate two 
types of scoliotic pelvis, — ^the rachitic and the non-rachitic, — ^for 
the characteristics are markedly different. 

In case of the non-rachitic scoliotic pelvis the diminution in 
the diameters is only exceptionally great enough to prevent de- 



Fig. .33. — Xoii-rachitic s(‘oUotic skeleton. 

livery at term. Thechief characteristics of the pelvis are: The side 
of the pelvis toward which the spinal column deviates is flattened 
to a greater or less degree. As a result one of the oblique diam- 
eters is shortened, but the other may not be altered. The pelvic 
inlet is chiefly the seat of contraction. 

The rachitic scoliotic pelvis, on the other hand« presets alter- 
ations which differ in degree according as the rachitic changes have 
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supervened m early infancy or later. Leopold states the foUowine 
as the stnbng characteristics of this pelvis: There is considerable 
shortening of the true conjugate owing to the projection forward 
of the sacral promontoiy. There is greater or less asymmetry of 
the pelvis according to the degree of lateral curvature of the sp^l 



Fig. 34.— Rachitic scoliotic skeleton. 


column. The symphysis of the pubes is deviated toward the side 
opposite the scolioas. 


At the pdvio inlet there is contraction on the side of the 
liold^^t^ widening on the other, whilst at the outlet the reverse 
rue, . The BBtero-posterior diameter is here diminished, but 
to the same degree than the true conjupte. 
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In the usual variety of scoliosis the dorsal vertebral column is 
curved toward the right, and the compensatory lumbar curve is 
toward the left; the pelvic capacity, therefore, is ordinarily di- 
minished on the right. If the foetus can be bom spontaneously, it 
must be through the wider (left) half of the pelvis, and in a given 
case, where the scoliosis is right-sided, the physician in his manipu- 
lations should remember that it is within the left half of the pelvis 
that he can alone work. 

(d) Spondylolisthetic Pelvis . — This pelvis results from the 



Fig. 36. — SpondylolisUietic pelvis. 


sliding downward of one or more of the lumbar vertebras on the 
first sacral vertebra, fonning a false promontory anterior to and 
below the true. The result is marked narrowing in the conjugate, 
— to such a degree, in extreme cases, that the foetus cannot enter the 
pelvic cavity. The deformity was first described by Kilian. 
Neugebauer has most elaborately studied it, and, as a result of his 
analysis of forty-three cases, he reaches the conclusion that the de- 
formity ia not the result of a dyscrasia, but of the physiological 
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weight of the trunk. This explanation, however, hardly accords 
with the data furnished by tl^e museum specimens, seeing that iu 
the majority there is evidence of the destruction of one or more of 
the lumbar or sacral vertebrae, suggesting Pott’s disease as a causa- 
tive factor. 

The recognition of the deformity offers no difficulty. The con- 
tour of the lumbar spine at once suggests deformity, and digital in- 
ternal pelvimetry reveals the nature of the obstruction. This form 
of pelvis, if detected early enough, calls for the induction of prema- 
ture labor. At term the indication for the Caesarean section may be 
absolute. 

(e) Funnel-Shaped Pelvis . — This variety is so exceedingly 
rare as to call for but passing notice. The name accurately describes 
the appearance of the pelvis. There is slight contraction in all the 
diameters at the pelvic inlet, and this narrowing increases progress- 
ively to the outlet. Kecognition is easy if internal pelvimetry be 
not neglected, and, again, we have a pelvis where wise conservatism 
will counsel the induction of premature labor, for at term the choice 
will almost inevitably lie between the Cgesarean section and em- 
bryotomy. 

(/) The Osteomalacic Pelvis . — The disease causing this de- 
formity usually develops after puberty, appearing, as a rule, during 
the gravid state. The early stages of the disease are characterized 
by the presence of acute pain in the limbs and pelvis, and this 
symptom during pregnancy should suggest the development of the 
disease, and should call for careful pelvic mensuration by means 
of the entire hand. The disease is very rare in the United States. 
In Italy and in certain portions of lower Germany it is frequently 
met with. The etiological causes are the same as those of rickets; 
but, except in advanced cases, the external configuration of the 
woman will not suggest pelvic deformity. 

The characteristics of the osteomalacic pelvis are: The bones, 
in general, are softened*, the sacrum is small, the promontory sink- 
ing into the pi^vis.and approximating the symphysis. The lumbar 
'v^ertebras, in consequence, approach the pelvic brim. The rami of 
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the pubes bend mward> the pubic angle being sharply i^jute and 
shaped like a beak.' The external measurement between the iliac 
spines is less than normal, and that between the crests exceeds -that 
between the spines. As a rule, the outlet of the pelvis is narrower 
than the inlet. "Whilst the conjugate diameter may be only slightly 
narrowed, the transverse is considerably so at the brim and more 
so in the cavity and at the outlet. 

In the slighter degrees of deformity due to osteomalacia, in- 
ternal pel-vimetry by the entire hand is absolutely essential, not 



alone for accurate diagnosis, but also for determining the extent 
to which the softened pelvic bones can be made to yield to pressure. 
It is very essential to determine this latter point, for on this de- 
pends the determination of delivery per vias naturales -with safety 
to the woman. In many of the reported instances of osteoxnalacia 
the indications for Caesarean section have bemt absolu ^. . Ot 72 
casM collected by latzmann, 38 could not be ddUvered natuiidly- 
It is also to be remembered that the disease is, aggravated In sue- 
,.Ceesve pn^anlKes. 
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If recognized in time, the osteomalacic pelvis calls for the in- 
duction of premature labor; in aggravated instances, for artificial 
abortion. If determined only at term, whilst the pelvis may yield 
sufficiently to allow of the delivery of the foetus, in the vast propor- 
tion of cases the physician will be called upon to elect either em- 
bryotomy or the Caesarean section, — here, as always prior to ma- 
ternal exhaustion, the result of ineffectual efforts at delivery. 

[g) The Oblique Ovate Pelvis , — This form of pelvic deformity 



Fig* 37. — Obliquely-diatorted pelvis of Naegele. 


was first described by Naegd^ As a rule, the woman Differs no ex- 
ternal signs. The broad characteristics of the pelvis are the dim- 
inution of one oblique diameter associated with ankylosis of one 
of the sacro-iliac synchondroses. The pelvis is asymmetrical, one 
side of the sacrum is lacking in development, and the bone is 
pushed toward the affcieted side. The pubic symphysis is obliquely 
opposite the sacrum. The arch of the pubes is narrowed. The true 
conjugate^ as a mle^ longer than normal; the transverse is nar- 
row^ at the .l)rim, and this narrowing increases progressively 
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toward the outlet. Pelvic mensuration of the lateral halves will 
reveal the asymmetry. . , 

In aggravated instances the rule as regards the external con- 
figuration will not hold. The woman limps, one hip is higher than 
the other, and deviation of the pubes is marked. In such an in- 
stance the following measurements, which are the same in a normal 
pelvis and shorter on the affected side in the oblique ovate pelvis, 
should be taken as assisting in diagnosis: From the tuberosities of 
the ischium to the opposed posterior superior spines of the ilium; 
from the anterior superior to the opposite posterior superior spines; 
from the spinous process of the last lumbar vertebra to the anterior 
superior spines. These measurements may readily be taken with 
the pelvimeter. The oblique ovate pelvis is of not infrequent occm’- 
rence. The necessity of recognition is apparent from the statement 
that in a series of instances collected by Litzmann, 22 out of 28 
women died, and out of 41 children 31 were lost. Such results are 
explainable alone on the assumption that the variety of deformity 
was not recognized before term. This pelvis calls strictly for the in- 
duction of premature labor in order to avoid the choice at term 
between the Caesarean section and embryotomy. Only exception- 
ally, &d then in the lesser degree of the deformity, can spontaneous 
labor at term occur, or will, at this time, version or the forceps bo 
safe for the woman. Symphysiotomy is contra-indicated. 

(A) Pelves Deformed hy Tumors . — The presence of tumors 
within the pelvic cavity obviously interferes with the progress of 
labor and may even render delivery by the natural passages im- 
possible. These tumors may be bony projections (exostosfes), osteo- 
sarcomata, carcinomata, fibroids of the uterus, ovarian cysts; such, 
at least, are the common varieties. According to the size of these 
tumors will vary the obstetric operation requisite for delivery. Or- 
dinarily their presence may be detected only by exploration of the 
pelvis; hence a further reason for the rule already dwelt upon, — 
the necessity for examining the pelvis of every gravid woinan at 
m early date of gestation. Such a rule, if ordinarily followed, and 
if its necessity be recognized by every woman, will; time asiA 
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result in the choice of a minor operative procedure, — such as arti- 
ficial abortion or the induction of premature labor, in instances 
where, if the woman be only examined at term, the indication for 
the Ciesarean section may be absolute, further, in case of pedieu- 
lated fibroids, for instance, the risk resulting from impaction within 
the brim may be avoided where the woman is seen in the early 
stage of gestation, seeing that, at times, manipulation in the proper 
position — the knee-chest — ^may enable the physician to push the 
growth above the brim; and in case of an ovarian cyst, for instance, 
the advisability of abdominal section for its removal might well be 
forced on the physician. 

The osseous, cancerous, sarcomatous tumors which spring from 



Fig. 38 . — Osteosarcoma of the pelvis. 


the walls of the pelvic cavity will, as a rule, if not detected till term, 
call for embryotomy or for the Ceesarean section, possibly for the 
Porro operation. It must be recognized as unscientific, to say the 
least, to attempt delivery by either forceps or version where the 
foetus is estimated at average size and the tumor narrows the pelvis 
sufficiently to warrant the assumption that delivery without muti- 
lation is problematical. Aside from the death of or injuries inflicted 
upon the child hy the attempts at forceps extraction, the trauma the 
woman would necessarily be subjected to is a distinct contra-indica- 
tion. 

J'rbm th^ analysis of the salient characteristics of deformed 
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pelves it is apparent how helpless the practitioner may be, at the 
term of gestation or when labor is advanced, if, for one or another 
reason, he has neglected or it has been impracticable to estimate the 
capacity of the pelvis either at an early stage of gestation or before 
the onset of labor. 

Without the data obtainable through pelvimetry and explora- 
tion of the pelvis, it is impossible to elect the obstetric operation, 
where one is demanded, which best subserves in a given case the 
interest of the two beings whose safety depends on the acquired 
knowledge and expertness of the accoucheur. In practical obstet- 
rics, the forceps, for example, is too often used in instances where 
accurate pelvimetry will teach that it is contra-indicated. The 
major obstetric procedures are too frequently delayed until mater- 
nal and foetal exhaustion is imminent or present. The facts on 
which stress has been laid teach the necessity of deliberate election 
of every obstetric operation, and it is from this stand-point that 
these operations will be considered. 



CHAPTER XIII. 


ARTIFICIAL ABORTIOX AND THE INDUCTION OF 
PREMATURE LABOR. 

The term “abortion” is applied to instances where the uterus 
is emptied of the product of conception either spontaneously or 
artificially before this product has reached that stage of develop- 
ment when it is fitted for extra-uterine life. Artificial abortion, 
therefore, is performed purely in the interests of the woman. 
Premature labor, on the other hand, when induced, carries with it 
the assumption that the foetus is capable of surviving apart from 
the mother, — that is to say, that this foetus has reached what is 
termed the viable age. This operation, then, is resorted to both 
in the interests of mother and child, although ordinarily those of 
the former chiefly urge the physician to resort to it. The induction 
of premature labor is, in general, an elective operation; artificial 
abortion is usually forced on the physician. The factors calling 
for the one operation are usually different from those calling for 
the other, and the method of procedure also differs. It is useful, 
therefore, to consider the subjects apart. 


(a) Abtificial Abortion. 

The diseases and anomalies which justify artificial abortion 
are: 1. Advanced pulmonary and cardiac disease. 2. The per- 
nicious vomiting of pregnancy. 3.. Renal disease. 4. Pernicious 
anaemia. 5. Chorea. 6. Absolute pelvic contraction or occlusion 
nf the ^nital tract by tumors, etc. 7. Irreducible displacements 
the uterus. 8. Btemdrrhage from placenta praevia, hydatid 
mole, etc: 


( 333 ) 
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Bearing in mind strictly the fact that artificial abortion is per- 
formed purely in the interests of the woman, we will consider these 
indications seriatim, 

1. Advanced Pulmonary and Cardiac Disease . — ^At a glance 
it is apparent what an untoward effect gestation, if allowed to ad- 
vance, must have on the life-limit of a woman in an advanced stage 
of phthisis or with serious cardiac lesion. 

The vital force of the woman is being actively expended in 
fighting the disease which shortly will kill her when, in addition, 
the extra burden of supporting foetal growth for nine months is 
throA\Ti upon her. If such a woman be allowed to go to term, even 
if she can withstand the strain of pregnancy and of labor, the dura- 
tion of her remnant of life has unquestionably been shortened, and 
she will rarely have the satisfaction of leaving behind her a healthy 
babe. Wise and justifiable conservatism, therefore, counsels the 
artificial arrest of the pregnancy as soon as detected, in case of ad- 
vanced phthisis and of a cardiac lesion which has progressed to the 
stage of dilatation. 

The indication may be said to be absolute in the former in- 
stance; in the latter only when the heart has begun to dilate, since 
pthejfivise the physiological cardiac hypertrophy of pregnancy will 
enter as a compensatory factor, and enable the woman to reach term 
with safety, and, likely enough, not deteriorated in general health. 

2. The Pernicious Vomiting of Pregnancy . — This indication 
may be called absolute only after the recognized general and local 
remedies have been tried. Rectification of a uterine displacement, 
applications of solutions of nitrate of silver to the cervix, digital 
or instrumental dilatation of the cervix, regulation of the diet and 
of the function of the intestinal canal, the internal administration 
of dnigs (oxalate of cerium in large doses, ingluvin, minim doses 
of ipecac or of pbenic acid), lavage of the stomach, — ^such, briefly 
stated, afe the chief measures on which dependence may be placed 
for the relief of pernicious vomiting. Only after such means have 
b^ tested does artificial abortion suggest itself as justifiable. It 
should then deliberately elected. The physician should not 
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wait until the emaciation is extreme, the pulse is rapid, and the 
fever of exhaustion sets in. On the occurrence of phenomena of 
exhaustion, the operation may fail in its object, — the saving of 
maternal life, — and generally emptying of the uterus is postponed 
too late. The fact that the vomiting, even when of the so-called 
pernicious type, in many instances ceases spontaneously at the third 
month, whilst a cause for hope, should never blind the physician to 
such a degree as to lead him to expectancy overlong. Whilst, as a 
rule, artificial abortion, under this indication, is rarely called for, 
it is safer not to wait until the vital forces of the woman are at too 
low an ebb. 

3. Renal Disease. — The coexistence of renal disease and of 
pregnancy is most unfortunate. Aside from the strong probability 
of the development of eclampsia if the pregnancy be allowed to 
continue, the extra wear on the kidneys associated with gestation 
inevitably tends to shorten the woman^s life if she be allowed to go 
to term. This in particular holds true of the parenchymatous form 
of nephritis. In a given case, if under absolute milk diet and the 
administration of iron and diuretics the amount of albumin in the 
urine do not decrease, artificial abortion should be resorted to. In 
the event of betterment from the side of the kidneys, then, under 
constant watchfulness, the woman might be tided over until the 
child is viable, and often to term. 

4. Pernicious Anosmia . — This indication will rarely offer, for 
the reason that the affection is only exceptionally met with, and 
then conception is a rarity, owing to the lack of function of the 
ovaries. In the event, however, of pregnancy supervening on this 
depraved condition of the blood, artificial abortion is justifiable as 
soon as it becomes apparent that the anasmia, notwithstanding the 
recognized remedies, is becoming deeper. To wait longer is to 
aggravate the disease, only to obtain a foetus incapable of extra- 
uterine life. 

5. C%<)traa,-^Pr^^ncy has a deleterious influence^ on chorea, 
all the reported instances the choreic movements have become 

Hggrat^ated to an extreme degree. Nature sometimes asserts 
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herself aud abortion is spontaneous. On the other hand^ it cannot 
be positively predicated that emptying the uterus will modify the 
chorea favorably. The indication, therefore, for artificial abortion 
is not an absolute one. The operation should be resorted to only in 
extreme instances, and then only in the hope that it may prove a 
remedial measure. Bames^s statistics prove that gravid choreic 
women often die of the disease, and that the foetus rarely survives. 
It shoidd further be remembered that in a few recorded instances 
chorea associated with pregnancy has merged into one or another 
variety of insanity. 

6. Absolute Pelvic Contraction or Occlusion of the Genital 
Traci by Tumors^ etc . — By absolute pelvic contraction is under- 
stood that degree of pelvic deformity which will not even permit 
of the induction of premature labor with viable child. This will 
be amply considered when the subject of premature labor is dis- 
cussed. As soon as determined, artificial abortion is indicated in 
order to save the woman the risks of the alternative operations at 
term, — the Csesarean section or the Porro. 

Until the results frqm these operations are of such a nature 
as to present no greater mortality-rates than that after abortion, 
the Aity of the physician, unless the w^oman deliberately elects the 
major operations, is to empty the uterus. The same view may be 
taken of instances of cicatricial contraction of the vagina of such 
high degree as to preclude the successful induction of premature 
labor. The tumors which come under consideration, aside from 
exostoses, are fibroids in the lower uterine segment, epithelioma of 
the cervix, impacted ovarian cysts. Exostoses, if sufficiently promi- 
nent to occlude the pelvis to a degree inconsistent with the success- 
ful induction of premature Tabor, will always call for artificial abor- 
tion unless, again, the woman elects the Cmsarean section at term; 
fibroids in the lower segment of the uterus do not, as a rule, inter- 
fere with the development of the uterus to the term of foetal 
viabiKty, at any rate; but at this date, and later, the choice will 
necessarily lie betw^h enucleation of the fibroid par mykiam be- 

delivery Wn be effected or else the Ceesarean Action or th^ 
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Porro. Enucleation of a fibroid by the vagina h at best a formid- 
able operation, and becomes all the more so in the presence of the 
vascularity associated with pregnancy. To say nothing of the risk 
,of septicaemia during the puerperium, the safety of the woman is 
best subserved by emptying the uterus at an early stage, unless, 
again, in full view of its risks, she elects the alternative operations 
at term. It is understood, of course, that an ovarian cyst impacted 
in the pelvis cannot be removed through abdominal section without 
first emptying the uterus; therefore, the proper course to pursue is 
to induce abortion, and at one and the same time to remove the cyst 
by one or another of the recognized methods. ICpithelioma of 
the uterus, whenever discovered, should be removed by vaginal 
hysterectomy. Advanced carcinoma of the lower uterine segment, 
when complicated by pregnancy, becomes all the more serious the 
longer the gestation is allowed to continue. The chief risk the 
woman runs is that from sudden profuse haemorrhage; but, seeing 
that the woman may be made more comfortable by a partial opera-* 
tion, this should be resorted to even though it interrupt gestation. 
At term delivery per vias naturales might be possible without fatal 
result to the woman; but this being problematical, active inter- 
ference is justifiable before the child is ^dable. Portunately, women 
with advanced carcinoma rarely conceive. 

It is a recognized surreal rule, to-day, to remove an ovarian 
cyst as soon as it is discovered. If pregnancy coexist, ovariotomy 
may be performed and the gestation not iuten*upted. This is exr 
ceptional in the favorable case, when the tumor is not impacted in 
the pelvis. In the latter instance the maternal chances are better 
if the uterus be first mnptied lege artiSy and the ovariijtoray be per- 
formed afterward. Obviously the physician should be on his guard 
lest, during the process of abortion, the cyst rupture. Puncture of 
the cyst by the vagina as an elective measure cannot too strongly be 
condemned. Whilst such a measure will diminish the size of the 
tumor, and . thus, pe^^ps, enable the gestation to advance nearly 
or to term,= with r^ulting' ^ fcetits, puncture, however asep- 
, tically suppuration of the cyst, 
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in which event neither abortion nor ovariotomy might avail to save 
the woman. Obviously, where the obstructing tumors are so large 
as to interfere with access to the uterine cavity, it ceases to be a 
question of even artificial abortion, and the physician is called upon, 
to decide upon the relative risks of interference surgically with the 
tumor before or at term. Where the risk is equal the latter period 
should, of course, be selected, since the child is then given a chance. 

7. Irreducible Displacements of the Uterus . — No displace- 
ment of the uterus imcoiiiplicated by adhesions must be considered 
irreducible so as to require artificial abortion until replacement 
under anaesthesia, with the woman in the knee-chest position, has 
failed. Simpler methods are, of course, first to be tested. Impac- 
tion of the gravid uterus below the promontory of the sacrum may 
simulate an adherent uterus; but if the woman assume the 'knee- 
chest position and the cer\dx he drawn downward by means of a 
tenaculum inserted into the anterior lip, reposition may, as a rule, 
be effected if the displacement be uncomplicated. In an instance 
of this nature, if seen before the third month, emptying of the 
uterus will rarely be called for. It is the adherent fundus which 
generally will give rise to trouble. Unquestionably, in many of 
these instances the adhesions stretch and enable the uterus to rise 
above the brim; but where this does not occur, gentle attempts at 
manual stretching of the adhesions having failed, artificial abortion 
should be resorted to before the uterus, developing asymmetrically, 
—in case spontaneous abortion do not occur, — causes grave symp- 
toms from the side of the bladder, possibly leadiifg to rupture of the 
organ. It may prove profitable, in the future, the woman consent- 
ing, to open, the abdomen and, after breaking the adhesions, to 
replace the uterus. 

8. Hcsmorrhage . — The slight discharge of blood which not 
uncommonly complicates the early months of pregnancy will never 
call for artificial abortion. Rest in bed vrith appropriate remedies-- 
such as the viburnum prunifolium and, perhaps, an opiate; removal 
of the cause, such as a small submucous polyp — ^wii], as a ruloi 
sfiffiee to check what at times is simply an attempt at periodical , 
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menstruation. It is the haemorrhage met with between the third 
and sixth months of gestation which may warrant abortion. 
Haemorrhage at this period should always suggest a low attachment 
of the placenta, and, when profuse enough to threaten maternal 
exhaustion, it is conservative to empty the uterus rather than to 
endeavor to tide over the patient until the foetus has attained 
viability. * 

Such, briefly outlined, are the complications of early preg- " 
nancy which chiefly will call for artificial abortion. This operation 
should never be determined upon without the advice of a consult- 
ant. The risk to the woman where the operation is carefully per- 
formed is alight, presumably always slighter than that she is subject 
to if the gestation be not interrupted; but no physician, except in 
strict emergency, should induce an abortion without the support of 
one or more consultants. He will thus be amply protected against 
scandal and legal process, should either arise. 

In view of the fact that artificial abortion is an operation which 
is forced upon the physician, when the indication presents, the ob- 
ject is to empty the uterus as rapidly as is consistent with the wel- 
fare of the woman. The method of procedure about to be described 
is peculiarly applicable to gestation which has not advanced beyond 
the third month. After this period, the foetus and its adnexa being 
larger, and fuller dilatation of the cervicnl canal being therefore 
requisite, the method to be described under the subject of the in- 
duction of premature labor is to be selected. 

The administration of so-called abortifacients and resort to 
electricity are proposed methods for the induction of abortion which 
are so problematical in their results as not to be worthy of trial- 
Tamponing the vagina, associated mth the administration of ergot, 
'w^ais £i method formerly greatly in vogue. It should be rejected, 
however, because it is slow in action, uncertain in its results, and 
difficult to x^intaiii aseptically. The sponge tent for dilating the 
cervix cannot .be too strongly condemned, on the ground that the 
chaitces of following it# use are yevj great. It shoitld ever he 
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borne in mind that the operation is performed in the interest of the 
woman, and that the one lisk the physician subjects her to is sepsis. 

OFEBATIOiS' FOB THE WDnOTIOIT OF ABOBHOB. 

The instruments strictly requisite are: A steel-branched uter- 
ine di^tor, a uterine dull curette, an ovum forceps, an intra-uterine 



Fig. 39. — St«ri-branched dilator. 


irrigating tube, the finger. These instruments should be carefully 
•sterilized. 

2’he intestinal canal should be thoroughly emptied by enema, 
and the bladder by catheter. The external genitals and the vagina 
mtist be thoroughly asepticized. Douching will not accomplish 
this. Both the genitals and the vagina should be scrubbed with 



Fig. 40, — ^Uterine curette. 


soap and water, and then washed with a 2-per-cent, solution of creo- 
lin or a 1 to 8000 solution of bichloride of mercury. 'iDi.tiB alone 
may the rugosities of the vagiim be rendered aseptic. If the opera- 
tor prefer continuous irrigation during his manipulations. 1^ creolin 
aolntion amnyers admirably, »nce it will not injiire ther instruments 
will not poison the piatient. The. hands of the op^^r.snd of 
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his assistant ahould be scnipuloTisly scrubbed with soap and water 
and then carefnUy washed in a solution of bichloride of mercury! 



These details are called for in order to avoid septic infection of the 
patient,— the risk, we would repeat, which the woman is subjected 
to. As a rule, it is desirable to ansesthetize the patient. The opera- 



Fig. 42.~Gla88 irrigatliig-tube. 


tion, when resorted to at all, must be^horough, and it is difficult to 
secure this if the patient be struggling and complaining. The pa- 
tient is placed upon the table in the left lateral or dorsal position, 



Jig. 43.-~Frit«ch- Bozeman catheter. 

according io Ih^ peferenee of the operator. We prefer the dorsal 
position all necessary steps are best followed in this posi- 
tion^and the uterus is under better control* 
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A speculum is inserted into the vagina, and, the cervix having been 
exposed, a tenaculum is inserted into the anterior cervical lip to 
steady the uterus. 



Fig. 44. — Sklebohls's speculum. 

The steel dilator is passed into the cervix beyond the internal 
os, and the canal is slowly stretched to the extent of an inch and a 
half to two inches. The cervical muscle is made to yield to the 



•PI^Hed pressure; the aim is not to rupture the cervix. Owing tu 
the hypersamia and softening of the cervix, -which, as a role, is 
pre«^t ev^ in ^ early months of pregnancy, dilatatbn. to th|s. 
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extent will ordinarily be possible. The instruments aire then to be 
removed, and, the next step is the extraction of the ovum. 

The best of all instruments for the loosening of the ovum, the 
breaking xip of the foetus, and for the removal of the debris is the 
aseptic finger. It is sentient, and therefore it is less likely to do 
harm than any instrument. We are operating to protect the inter- 
ests of the woman, and, therefore, must take every precaution to see 
that these interests are not endangered. In the average case of 
abortion under the third month it is possible to empty the uterus by 
the finger alone, provided the physician proceed as follows: The 
woman should be anaesthetized. The fundus of the uterus is 
grasped through the abdominal wall, and the organ is depressed 
deeply into the pelvic cavity in the axis of the inferior strait. The 
other hand is introduced into the vagina, and the index finger is 
inserted to the fundus of the uterus, slowly, in order to obtain 
greater dilatation than has followed the use of the dilator. The 
ovum is then carefully peeled from its connection with the uterus. 
Up to the second month of gestation it may ordinarily be removed 
in its entirety. Beyond this period it is usually necessary to break 
up the ovum by the intra-uterine finger, and this may be accom- 
plished without great difficulty, provided the external hand firmly 
controls and steadies the uterus. 

In instances where it is not possible to depress the uterus suffi- 
ciently to enable the finger (the hand being in the vagina) to reach 
the site of the ovum, the long uterine curette takes the place of the 
finger. The instrument, however, should be used simply to loosen 
the connection of the ovum with the uterus, the after-extraction 
being accomplished either by means of the ovum-forceps or by the 
finger. The manipulation is as follows: The curette seeks to pene- 
trate between the ovum and the uterine wall, the external hand 
being conscious of and thus indirectly controlling the action of the 
instrument. When dislodged in this manner, if the finger cannot 
complete removal, the ovum-forceps should be used to grasp and 
.1^ esrbiact it 

hsemorrhage from these manipulations is, as a rule, com 
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^derable, but the external hand grasping the uteras may soon 
caiise efficient contraction. When satisfied that the uterus has been 
thoroughly emptied, ^/j-drachm of ergot or 10 minims of ergotole 
should be injected into the nates, the intra-uterine tube should be 
inserted into the cavity of the uterus and the organ washed out 
either with a 1 to 5000 solution of bichloride of mercury or with a 
3-per-cent, solution of creolin. The last step, and we believe a 
most important step, is the insertion to the fundus of a sterilized- . 
gauze drain. 

The object of this drain is twofold: At times, owing to flexion 
at the level of the internal os, drainage from the uterine cavity is 
imperfect and the retained secretions might give rise to septic 



symptoms; fui-themiore, no matter how exact our sepsis, an error, 
in technique may creep in, and, if local sepsis should develop, we 
want above all things free external drainage, in order to avoid, as 
far as possible, extension to the Fallopian tubes. This drain, there- 
fore, is prophylactic in its aim. It can do no harm, and it may be 
the means of preventing serious damage. 

The steps detailed will often answer for the induction of abor- 
tibn and for its completion in the average ease under tbe fourth 
month. Occasionally, however, the cervix is rigid, and then , the 
sh^l-branehed dHaior .and the finger cannot secure amipliv qp o ug h 
d^I^tuHi.. ]^;8uch an event many practitioners resort to tentsf .Itet, 
far, the reason already stated and again emphasized, that the 
t^t .pai!^ be nMered aseptic, we emphaticahy con%ito 
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agent (including as well all other forms of tent), and we commend 
the following procedure: The external genitals and the vagina hav- 
ing been rendered aseptic in the manner we have dwelt upon, the 
cervix is exposed through a speculum and steadied by a tenaoulumu 
As much dilatation as possible is secured by the steel-branched dila- 
tor, and then the cervical, canal and the lower uterine segment is 
packed by means of the intra-uterine dressing forceps with sterilized 
gauze* At the end of twelve hours the gauze may be removed, 
when, as a rule, the cervical canal will be found sufficiently patulous 
for the finger or else the cendcal tissues have been sufficiently 
softened by the gauze to enable the steel-branched dilator to act 
efficiently. The further steps are similar to those already detailed. 

There remain for consideration those instances where the cer- 
vical canal is not accessible to the dilator, owdng, as a rule, to the 
marked retroflexion of the uterus with or without' adhesions. It 
lias been recommended, in such instances, to puncture the uterus 
through thef‘ectum, the object being to tap the amniotic sac, which 
procedure will result in spontaneous abortion. This method should 
never be resorted to, owing to the absolute certainty of carrying 
products of infection into the uterus. The rectum cannot be ase]> 
ticized as may the vagina. The aim of the method will be as well 
subserved by tapping through the vagina, care being taken to avoid 
any large vessels and also the urethral triangle. Very rarely will 
such a step be necessary, however, and if resorted to the method 
must be called an uncertain one. In the face of an emergency sug- 
gesting it, it is wise to weigh the alternative step, — abdominal sec- 
tion, the breaking up of the* adhesions, and reposition, per abdomen, 
of the uterus. 

Artificial abortion, if performed aseptically, and if elected 
before the woman is at too low an ebb from the affection indicating 
the operation, ought not to have a mortality-rate. Hsemorrhage we 
.may control; sepsis is avoidable by the steps of the operation we 
;have adv^ated ; shock fieed be feared only when the physician sees 
too late or trusts to expectancy overlong. The after- 
of called upon to in* 
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duce abortion is similar to that which is applicable to the pueiv 
perium after delivery at term. The woman should remain in bed 
for about a week, not necessarily in the recumbent position, how- 
ever. If there be no contra-indication from the side of the heart, 
and if the disease which called for the induction of abortion will 
permit, it is decidedly advantageous for the patient to sit up in bed, 
according to her fancj'', for thus the vagina drains to better ad- 
vantage. 

If the operation has been performed aseptically, there will be 
no call for either vaginal or intra-uterine douching. Where a , 
gauze drain has been inserted into the uterine cavity, it may be re- 
moved at the end of twenty-four hours; and if there be no evidence 
of local sepsis, it need not be re-inserted. If, notwithstanding all 
our aseptic precautions, sepsis develop, its surgical treatment will 
be in accordance with the rules to be emphasized in the chapter 
dealing with the s\irgery of the pathological puerperium. 

» 

( b ) The Induotiox of Premature Labor. 

Obviously, the indications for the induction of abortion hold 
with equal, if not greater, stringency in case of the induction of 
premature labor. The object to be attained, however, is twofold. 
Both the interests of the foRtus and of the woman are to be con- 
sidered. Exceptionally, as will be noted, those of the former alone 
call for the operation. From the side of both the woman and of 
the child, the chief indications for the induction of premature labor 
are: 1. Contracted pelvis. 2. Hsamorfhage. 3. Eclampsia. 

Prom the stand-point of the child alone the indication offers 
where, in a previous labor, the feetus has died a short time before 
term as a result, frequently, of disease of the placenta, such as fatty 
degeneration. Here, by electing premature labor in a succeeding 
pregnancy a few weeks before term, at a period when, from the d^ 
crease in foetal movements, it may be inferred that death is im- 
minent, tha physician may thereby succeed in obtaining a liviiig 
child. 



ABORTION AND RREMATUBE LABOR. 


34? 


1. Induction of Premature Labor in Case of Deformity of 
the Pelvis . — Deformity of the pelvis of varying grade is by far the 
most frequent indication for the induction of premature labor. The 
aim is a most beneficent one, seeing that the major obstetrical opera- 
tions — ^the Csesarean section, symphysiotomy, and embryotomy — * 
are thus often avoided. As Robert Barnes, with a certain amount of 
truth, puts it, spontaneous labor may supersede the forceps, the 
forceps may supersede version, version craniotomy, and the Csesa- 
rean section may be eliminated. Whether it is desirable or not that 
craniotomy should supersede the Csesarean section wll be consid- 
ered later, as also the effect of the resuscitation of symphysiotomy. 

In the instances under consideration, the problem for the 
physician to solve is most complex. He must determine as accu- 
rately as possible the term of gestation, in order to speak with any, 
degree of authority in regard to the chances of viability of the 
child. He must estimate the probable size of the foetus in relation 
to the degree of pelvic contraction in a given case. He must bear 
in mind the degree of molding to which the diameters of the foetal 
head are susceptible within safe limits. He must, lastly, ever be 
conscious of the fact that in deferring the operation overlong in the 
interest of the child he may be increasing the risks which the 
woman runs. It is thus apparent how diflScult it is to select just 
the right time for the induction of premature labor from an elective 
stand-point. 

The determination of the stage of gestation so as to insure 
foetal viability is not a simple matter. In almost every instance 
there is likely to be a margin of error of at least a fortnight. Where 
the exact date of the cessation of menstruation can be a^sertained, 
the rule of adding seven days and counting back three months, in 
order to approximate the term of gestation, is exact enough only 
in the lesser grfiides of pelvic deformity; for here, if the error of a 
fortmght creep in, at best the child has not passed the seven and a 
h^alf months of gestation. Where the interests of the child, on the 
pth)^ hand, demand the induction of premature labor at the seventh 
tttohthrit least/ the difficulty in determining this date might lead 
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US to resort to the operation before the term of viability or else be- 
yond it, when, in either event, the operation, so far as the child were 
concerned, would be a failure. The two hundred and twentieth day 
of gestation may be taken as the lowest limit when, with the im- 
proved means at our disposal (the couveitse, or incubator), a chance 
of the child being reared exists. Error in our data below this period 
may be taken as being fatal to the child. Not only, therefore, is it 
essential to obtain as accurately as possible the date of the cessation 
of the last menstruation, but also that of quickening. The first 
sensation of fcetal motion occurs from three to three and a half 
months after conception, in some cases not till the fourth month. 
Here, again, is a chance of error of a fortnight. But, by 
weighing the probable date of conception against the date of 
perception of foetal motion, and comparing this with the height 
of the uterus above the pelvic brim, the physician is, at any 
rate, unlikely to err against the term of viability. It will be 
remembered, of course, that the general statement of the height 
of the uterus at various stages of gestation is subject to modification 
in the presence of a contracted pelvis. Whilst, nomjally, the fun- 
dus of the uterus is on a level with the umbilicus at the sixth month 
of gestation, and about two fingers^ breadth above this at the seventh 
month, in case of contraction, chiefly at the pelvic brim, these rela- 
tive situations will be a trifle higher. Thus, at the sixth month the 
fundus may occupy the position which normally it would at the 
seventh. 

Having determined as accurately as possible the date of con- 
ception, the next factor is the estimation of the size of the fcetus 
which must pass through the given contracted pelvis. The size of 
the foetus can, of course, only be relatively estimated. The best 
guide at our disposal is that furnished by Ahlfeld, and the Value of 
this guide at best is very limited. From extended study, Ahlfeld 
concluded that the long axis of the foetus lying flexed in the ntenfe 
is iiearly half the entire length of the foetus when extend^/ . W 
d^ennine the axis in nUro of the foetus, one arm of a 
platted in the vagina in contact with the foetal presenttii^ lliiift;' 
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the other aria is placed on the abdomen, at the ate of the fundus 
over the other end of the foetus, Multiplying the obtained measure- 
ment by two, the total length of the foetus is obtained. According 
to Ahlfeld, the length of the extended foetus bears a certain definite 
relation to the period of g^tation. Thus: From the 38th to the 
40th week of gestation the length of the intra-uterine foetal avia 
varies from 9 */* inches to 10. The total length of the foetus, 
therefore, is about 20 inches. From the 35th to the 38th week the 
intra-uterine axis varies between 8 and 9 inches. The length 
of the foetus is 18 Vi to 19 Va inches. From the 30th to the 35th 
week the intra-uterine length varies from 8 to 8 */* inches, and 
the total length of the foetus is 16 to 18 inches. From the 25th to 
the 30th week the intra-uterine length varies from 7 to 8 inches, 
and the mean total length of the foetus is about 1 5 inches. 

Ahlfeld further determined that litis length of the foetus stood 
in the following relation to the weight: — 


Weight, I^engtli. 

At the 40th w-eek 6J pounds. 19^ inches. 

At the 38th week 6.} pounds. 19;} inches. 

At the 36th week 6} pounds. 18| inches. 

At the 35th week 6 poimds. 17^ inches. 

At the 34th week 5^ pounds. 17| inches. 

At the 33d week 4| pounds. 16| inches. 

At the 30th week 4:} pounds. 16| inches. 

At the 28th week 3 j pounds. 151 inches. 


The data furnished by these researches of Ahlfeld, whilst only 
of apptroximate value in estimating the size of the fcetu^ are still 
of great assistance in determining the period at which labor should 
be induced. An important factor lacking, however, is the average 
siae of the fcstol head, at various stages of gestation. The diameter 


bi the fWtal h^d of the greatest importance is the bipaiietal. . As 
',^the.r|pfdt pulny measurements. made by Budin, Tamier, Stolz, 


Imigth of this diameter’at various sti^ of 
at tenon, a^nt .S inches; at 8 ^/a months, about 3.4 , 
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inches; at 8 months, about 3.2 inches; at 7 months, about 2*96 
inches; at 7 months, about 2.75 inches. 

The fcetal head, further, may be safely cotnpressed to the ex- 
tent of about 0.4 inch. Eemembering this degree of safe com- 
pressibility, having estimated the size of the foetus and the stage of 
gestation, the next important element in the problem is the deter- 
mination of the degree of pelade deformity present. Before passing, 
liowever, to renewed reference to this, we will state the method of 
estimating the adaptability of the foetal presenting part to the pelvic 
canal which answers every purpose for private practice, and which 
commends itself, also, on account of its simplicity. 

As long as the fcetal presenting part can enter the pelvic brim, 
obviously the time for the induction of premature lalxu* may Ih‘ 
deferred; but just as soon as the presenting part engages with diffi- 
cxilty, the time is ripe for iilterference. 

Every week, therefore, the physician should examine his pa- 
tient for the purpose of determining the above fact. Introducing 
one or more fingers into the vagina, he presses the fimdus of the 
uterus downward in the axis of the pelvic inlet and the fingers in 
the vagina are able to appreciate the ease with which the presenting 
part adapts itself to the pelvic brim. If need be, the patient should 
be examined under anaesthesia. (See Fig. 2, Plate XXXVIII.) 

By reference to the chapter relating to ‘Telvimetry’^ the 
method of determining the pelvic diameters and the characteristics 
of the chief varieties of pelvic contraction will be recalled. Taking 
the length of the conjugate of the brim as our guide, seeing that it 
is the internal diameter of the pelvis wliich alone can be determined 
with any degree of accuracy, and remembering that in a given case 
the capacity of the pelvis may be approximately estimated best by 
examination by the entire hand under anaesthesia, we may, with 
Charpentier, formulate the following general roles, which are the 
result of an extended study of the reports of numerous maternities 
and clinics: — 

If the conjugate is at least 3 ^/o inches, the bipariet^ diame^r ^ 
of the fcetal head at term being 3 inches (compressible to the ^ 
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tent of about 0.4 inch), then, in multiparad, labor should be induced 
between 8 V 4 8 Va months, according to the estimated size of the 
fcetus and the difficulty in delivery offered by former labors. In 
primiparse, since, in general, the child is smaller, it is usually 
safe to wait a week before term. Where the conjugate is 3.35 
inches premature labor — both in the multipara and in the pri- 
iiiipara — should be induced at from 8 to 8 V 2 months. Where 
the conjugate is 3.12 inches, labor is to be induced between 8 and 
8 V 2 months at least. Where the conjugate is 2.95 inches, labor 
is to be induced between 7^/2 and 8 months. Where the conju- 
gate is 2.75 inches, labor is to be induced between 7 months and 
7 months and 3 weeks. Where the conjugate is 2 V 2 ^ 2.36 
inches, labor must be induced as near the seventh month as 
practicable, and certainly not later than 7 months. Below 2.36 
inches the indication for the induction of premature labor does not 
exist. To resort to it would necessarily entail an embryotomy, and 
this carries risk to the mother and subserves not the child. At this 
point, then, the indication for artificial abortion in contracted pelvis 
l)egins. 

It is' to be remembered that the figures just given hold good 
only for the foetus estimated to be of the average size, and for a pel- 
vis which ranks under the flat type, or, possibly, the generally-con- 
tracted type. The prognosis for the child is better, under the meas- 
urements given, if the pelvis be of the former variety than if it be 
of the latter. In general, of course, the special type of pelvis will 
alter the indication. All that we aim to do here is to state the 
general indications wluch serve as guides in the election of the 
period at which premature labor should be induced in the face of 
pelvic deformity. It is impossible to lay down special rules, since 
each case must be studied from its special stand-point. 

2. Hemorrhage as an Indication for the Induction of Prema- 
ture Ldbpr * — occiurring after the fourth mouth of 
gestation should always awaken the suspicion of placenta prsevia. 
if little agreement amongst obstetrical writers as to the ad- 
. '^seWJity of ihdueii^ Immature labor on appearance of the. first 
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iwjemorrhage due to faulty implantation of the placenta. A careful 
study of this question, in the light chiefly of the more modem 
statistical data, warrants the following statements, which assist ip. 
reaching a conclusion sound in practice, seeing that it takes account 
of the interests both of the w'oman and the child. As has been 
noted under the subject of artificial abortion, in rare instances the 
haemorrhage due to faulty insertion of the placenta oeciu*s as early 
as the fifth month of gestation. As a rule, however, it is within the 
six weeks preceding term that haemorrhage appears. Usually tho 
fii’st haemorrhage is not profuse enough to endanger either tlie 
woman or the child. It may be taken, however, as nature's danger 
signal, warning the alert physician that a second haemorrhage may 
at any time occur, and in such amount that not alone will the child 
probably die before delivery, but that the woman as well will be 
seriously endangered. Instances of this nature are extreme ones, 
but in no given case can it be predicted that such will not be the 
issue of the second haemorrhage. Unqiiestionably, through en- 
forced rest in bed, the woman may often be tide<l to term and de- 
livery be safely accomplished for the child as well as for the woman ; 
but even (Jnring the rest in bed profuse haemon-hage may occur, and 
this too at a time when the physician may not be in ready reach 
of the woman. All authorities arc agi*eed that the excessive ma- 
ternal mortality of the past was due, in part, to faulty methods of 
treatment, in part to delay in resort to active measures. The ma- 
ternal mortality has varied from 32 to 9 per cent, and the infantile 
from 50 to 85 per cent. The modem method of treatment has 
given a maternal mortality, in the hands of various observers, of 
from 1 to 4 per cent., whilst even the infantile mortality has been’ 
lowered. The facts, then, at our disposal prove clearly tha-t by any 
and all methods the child suffers excessively, whilst for the woman 
there is a choice in method. . 

The question may be summed up as follows: The risk to ^ ■ ; 
woman iperea^ progressively to term after the first ^ 

On the bcctirrence of this hssmorrhage the child .is via^Cw 
newed simply risks viability. The 
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child, therefore, are not subserved by expectancy. Those of the 
woman are actually imperiled. The teaching is sound, therefore, 
which says: On the occurrence of the first ha&morrhage, whether 
profuse or not, elect the induction of premature labor. The earlier 
the hemorrhage, the greater the chance of the placenta being im- 
planted centrally. It is central implantation which at term sub- 
jects the woman to the greatest risks and holds out but very slim 
chance for the child. 

3. Eclampsia as an Indication for the Induction of Premor 
ture Labor . — Absolute statement in regard to this indication is not 
wise, owing to the very just diversity of opinion amongst experi- 
enced obstetricians. To reach an approximately accurate conclu- 
sion it will be necessary to sharply differentiate the instances where 
eclampsia seems imminent and those where convulsions have 
developed. 

Albuminuria is an almost constant forerunner and accompani- 
ment of eclampsia. Such, at least, is the rule, with but rare excep- 
tions. It should be borne in mind, however, that eclampsia of a 
most fatal iyiye is met with where neither casts nor albumin are 
foimd irf the urine. These are cases of pure toxsemia, possibly in 
part urinary, since urea is diminished in amount, as also the total 
quantity of urine excreted. The albuminuria may or may not be 
dependent on organic renal disease, and in the latter instance it may 
or may not lead to organic disease. The question, therefore, which 
the physician has chiefly to face is the immediate risk to mother and 
child if pregnancy be allowed to progress to term, remembering 
that in no given case can it l>e predicted that the emptying of the^ 
uterus will ward off the convulsions, and also that the interference 
with gestation may excite convulsions. The problem, it is erident, 
is most complex. Still, the following considerations help toward 
its solution. 


In the viist majority of instances the development of eclamp- 
sia to premature labor. If we do not shut our eyes, then, to 

^ teachiiigs, it seems, wise, in the presence of eclampsia, to 

as mil hasten the emptying of the uterus 
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instead of to such as will tend to protract the gestation. The latter 
course, certainly, \vill aA^ail naught to the child, for its life is 
directly imperiled by the first eclampsic attack, and, should it sur; 
vive this and labor not occur spontaneously, its chances of living 
through further attacks are all the less. As regards the woman, if 
spontaneous premature labor do not occur during the first attack, 
experience teaches that the liability to further attacks is greater if 
the uterus has not been emptied than where it has. The first at- 
tack exhausts the woman, if it do no more. The second attack adds 
to her exhaustion and may kill. Therefore, in the presence of 
eclampsia it may be stated that, in general, nothing is gained by 
endeavoring to protract gestation, and everything may be lost. One 
of the recognized methods of treatment of eclampsia is deep anaes- 
thesia, protracted, if need be, for hours. During this anaesthesia 
resort to the measures we shall shortly consider will empty the 
uterus possibly of a live child, for at the period of gestation under 
consideration the child is viable; otherwise it becomes a question 
of artificial abortion, — a subject already considered. 

Where convulsions are imminent, there is even greater di- 
versity ofi^pinion as to the advisability of inducing labor.* Whilst 
apparently imminent, they may never occur; the induction of 
premature labor may not ward them off; indeed, the measures 
necessary for induction may provoke convulsions. In the face of 
this fair statement of fact, what ground is there for advocating the 
operation? 

Supposing that, in spite of resort to the recognized methods ol 
, treatment of albuminuria, — ^in particular, absolute milk diet com- 
bined with iron, — the albumin increases in amount, headache and 
visual disturbances appear, dropsy to a greater or less degree sets in, 
urea diminishes as well as the total amount of urine secreted daily. 
The woman has reached the seventh month; the child is viable; and 
the foetal heart certifies that it is alive» It may be safely predi* 
cat^d that the chances are that this woman will have edampsia be*/ 
fore or at term« during labor or afterward. If she do tihft 
onset or the completion d labor, the child’s olmces of imryivd 
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vory slight Meantime the woman rishs aggravation in the r^l 
symptoms and condition, disturbances of vision more or less perma- 
nent, puerperal mania, and puerperal paralysis. Kow, if the opera- 
tion of inducing premature labor be elected at the period under con- 
sideration, the child’s chances are better even if, as the result of the 
manipulations, eclampsia is induced; for, as already stated, in the 
presence of eclampsia rapid emptying of the uterus is advisable. 
As for the woman, medical and dietetic treatment having failed to 
arrest the progress of albuminuria or the toxsemia (the usual fore- 
runners of eclampsia), the induction of premature labor may save 
her the complications just enumerated, to any and all of which she 
is liable if the pregnancy is allowed to go to term. Should eclamp- 
sia develop as the result of the necessary manipulations, labor 
having been started, it may be more quickly ended than if emptying 
of the uterus is forced upon the physician by the spontaneous oc- 
currence of convulsions. It should never be forgotten that albumin 
may be absent and yet deep toxsemia be imminent. Therefore the 
sound rule; Test for urea! 

As the case has been stated, therefore, the immediate and the 
remote Welfare of the woman calls for the induction of premature 
labor in instances where the development of eclampsia is feared; 
and this fact should outweigh the argument, from the side of the 
child, that its chances of survival are less the earlier before term it 
is bom, whether spontaneously or artificially. To be bom in the 
midst or at the expiration of an edampsic seizure at the eighth 
month or at term imperils its existence fully as much as, with our 
modem methods of rearing premature infants, its chances of sur- 
vival are relatively great. 

Modem opinion is tending toward the acceptance of this view. 
Liisk protests against postponing resort to the induction of prema- 
ture labor until the grave symptoms (chiefly cerebral) which pre* 
cihIo eclampsfa devd^ Tamier^ of the French school, holds prao- 
.tiealiy the aatue oplnjotu The opponents of this view are certainly 
t^ir but a careful estimate of the 

ho^^f^ staud’^point of the womau and of the child, 
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fprces on ns the eonclnsion that^ dietetic and. medicinal measures 
having failed to ameliorate the symptoms which precede eclampsia, 
the best interests of both are subserved by the election of premature 
labor. 

Such, briefly outlined, are the indications for the induction of 
premature labor. In determining the best method for performing 
the operation, the fact must never be lost sight of that the intent of 
the operation will ordinarily be to save the woman the greater risk 
she suffers if allowed to go to term, and also to obtain a living child. 
To amply satisfy this intent in the individual case, the operation, 
where election is possible, should be postponed to as near tenu as 
absolutely consistent with the interests of the mother, for thus the 
chances of the infant’s life are increased. Further, the method 
selected should be one which, while the safest for the woman, taken 
into full accoimt the phenomena of normal labor, since thus alone 
are the interests of the child fully subserved. Again, in view of the 
fact that the child has not attained full maturity, ample preparation 
should be made beforehand for the rearing of the immature child. 
Finally, the physician should be prepared to meet every emergency 
which lai)Or at term might involve; for premature labor may call, 
before it is completed, for any of the obstetric operations (the for- 
ceps, version), and its completion may be followed by the same com- 
plications as labor at term (hmmorrhage, adherent placenta). 


MEraODS FOB THE INDUCTION" OF PBEMATUBE LABOR. 


Many of tlie methods which have been proposed for the in- 
duction of premature labor are purely of interest from an historical 
stand-point. Such, for instance, is the administration of medicinal 
agents, — ergot, rue, quinine, cinnamon, and the like. These drugs 
will not proyoke contractions, although some of them will intensify 
action when (xmtractions are in force. Again, it has been 
to the expulsive action of the uterus by injectihg water or. 
hj^ti^n tlm men^ and the uterine wall, Bueh a procedure : 


Would ^uhtlj^ be but riiould 
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it is likely to rupture the membranes^ thus imperiling the child, 
and since it may prove fatal to the woman from the entrance of air 
into the uterine veins. Vaginal irrigation with hot water is slow 
and uncertain in action, and, if prolonged, may give rise to local 
congestion, unfavorable alike to woman and foetus. As will be 
noted, this method, within limits, is useful as preparatory to other 
methods, in that by means of it softening of the cervix may be asr 
sisted. Electricity is of value only as an adjuvant for hastening 
labor through re-enforcing contractions when these have once been 
started, -Used alone, this agent is very problematical in effect, and 
highly uncertain as well. 

There are left for consideration the following five methods: 
1. Puncture of the membrane. 2. Tamponing the vagina; 3. 
The injection of glycerin. 4. The insertion of an elastic bougie 
tetween the membranes and the uterine wall. 5. Mechanical dila- 
tation of the cervix. 

1. Puncture of the Membranes , — This may be accomplished 
in two ways, — by direct puncture tlirough the cervical canal; by 
insinuating a uterine sound on a sharpened goose-quill between the 
uterine wall and the membranes and tapping the membranes high 
up by projecting the quill over the stylet. This method was for- 
merly highly in favor with the Vienna school. 

Puncture of the membranes will certainly induce labor, and, 
where aseptically performed, the method may be ranked as safe 
for the woman. The method, however, is open to the objection 
that it does not imitate natural methods, and therefore may imperil 
the child. In the course of normal labor premature rupture of the 
membranes inevitably leads to tedious labor, and this may entail 
both maternal and fcetal exhaustion. Our aim should be to main- 
; tain the dilating u^ter-wedge intact. This is the sound rule of prac- 
ifiee m the cotmte of spontaneous labor at term. I^milarly, in case 
; of premature labor, an operation resorted to in the 

of tihe child as well as in those of the woman, the object 



I intact, in order to avoid a pro- 
with its concomitant risks. Therefore, 
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ptmcture of the membranes should be dismissed from consideration 
as a means of inducing premature labor. 

2. Tamponing the Vagina ^ — Thorough tamponing of the 
vagina by means of aseptic tampons will unquestionably, in course 
of time, provpke uterine contractions, and the more speedily the 
nearer the woman is to term. The method, if aseptic throughout, 
carries with it no risk either to the woman or to the child, but it is 
slow in action. Days may elapse before effects on the uterus are 
noted. Now, when speaking of the indications under which the 
induction of premature labor was justifiable, we have noted that in 
pelvic contraction, for instance, it was highly important not to err 
in the date assigned for the operation, and that under the best pos- 
sible conditions there existed a chance of error of at least a fort- 
night Obviously, no method should be selected for the induction 
of premature labor which carries with it the strong probability of 
greatly magnifying the chance of error. The selection of such a 
method is not fair to the child. Neither under other indications is 
it fair to the woman. If eclampsia threaten, for instance, and the 
physician determines that labor shoiild be induced, he cannot afford 
to place^dependence on a method which may not prove effective 
for days. There exists, indeed, but one indication under which 
the tampon might fill a place, and this is in the event of premature 
labor being indicated by hmmorrhage, due, likely enough, to faulty 
placental insertion. Here the tampon prevents further hsemor- 
rhage wliilst the cervix is dilating sufficiently to warrant resort to 
the next step in treatment. The colpeurynter of the late Karl 
Braun is an excellent agent for tamponing the vagina in such an 
instance, but it can never fill the place of the aseptic gaxixe, in pri- 
vate practice certainly, for the reason that it is made of rubber,— an 
agent which deteriorates with certainty in course of time, and can 
fherefore not be depended upon as to quality. Further, it is not: 
as strictly aseptic as sterilized gauze. 

: When the. tan^n is indicated it should be inserlN^ under th# 
the patient in the kne'e^c^ in 
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packed. An iodoform or borated gauze inserted in a continuous 
strip forms the best tampon. If uterine contractions be not estab- 
lished within thirty hours the strip should be removed, the vagina 
douched with 2-per-cent, creolin solution or with 1 to 8000 solution 
of bichloride, and a new strip inserted, unless the cervix is found 
sufficiently dilated for resort to methods the aim of which is to 
empty the uterus rapidly. 

3. Injections of Glycerin for the Induction of Premature 
Labor . — This method has recently been highly commended in Ger- 
many, and on the few occasions when it has been tested in this 
country the success has been fairly uniform. The cases on record 
are too few to admit of positive statement. In our own hands suc- 
cess has not been marked. Glycerin, when injected into the uterus 
between the membranes and the uterine wall, acts by causing exos- 
mosis from the amniotic sac. There is a profuse secretion of fluid 
from the uterus, and concomitantly uterine contractions set in. The 
method of procedure is the following: — 

The external genitals and the vagina having been rendered 
thoroughly aseptic, a sterilized gum-elastic catheter is insinuated 
to the filndns, between the membranes and the uterine wall. The 
woman is then ])laced in the knee-chest or the left lateral position; 
the catheter is connected by means of a sterilized rubber tube with 
a glass funnel, and into the funnel is poured sterilized glycerin. 
Under the influence of gravity this flows into the uterus. The 
catheter is carefully withdrawn, and the vagina is tamponed with 
sterilized gauze. The woman should maintain the lateral position 
for a number of hours, otherwise the glycerin will flow from the 
utenis and the effects of the injection will be nullifled. Uterine 
contractions should be evoked in the course of a few hours, other- 
wise the procedure will have to be repeated. Instead of the glass 
funnel a syringe may be used for injecting the glycerin. It go^es 
vritkuut saying that every precaution should be taken against the 
in|aoi^bn of air into the uterus. The objections to this method 
whfeh. suggest th^t^yes at the pn^nt are that it is uncertain in 
where the4hdieatiou calling for the indue* 
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tion of premature labor is an urgent one^ the physician is scal'cely 
justified in taking the chances of failure. A further objection is 
the risk of rupturing the membranes during the introduction of the 
catheter^i^ — ^an accident which, should it occur, places the welfare 
of the child in an unfavorable light. Further, recent data would 
seem to prove that nephritis may result. Indeed, after careful 
consideration we are inclined to reject the method. 

4r. The Insertion of an Elastic Bougie hetween the Menibrafies 
and the Uterine Wall (Krause^s Method). — The method of in- 
ducing labor by the introduction of an elastic bougie between the 
membranes and the uterine wall is probably resorted to with greater 
frequency than any other. The bougie acts as a foreign body, and 
at a variable interval provokes iiterine action with certainty. The 
method is safe for the woman, provided proper asepsis accompany 
the insertion of the instrument. There are weighty Ejections 
against it, however. In the first place the presence of the bougie 
in the uterus may not induce labor for some days, and exceptionally 
not at all, unless it be rotated in the uterus with the aim of sepa- 
rating to a degree the attachment of the membranes. When the 
indivctioai of premature labor has been duly elected by the physician, 
nothing is gained by awaiting what in any case may prove the slow 
action of the bougie; and, for reasons already amply considered, 
delay may mean the loss of the child. Further, in introducing the 
bougie (a step not always easy of performance) the membranes may 
be ruptured, and this accident it is very desirable to avoid in the 
interest chiefly of the child and partly also of the woman. Botation 
of the bougie within the uterus is objectionable: first, on account, 
of the possibility of injuring the placenta, with resulting hsemor^ 
i^bage (perhaps of the concealed type, — so fatal both to the woman 
and to the child), and, secondly, on account of the risk, again, of 
rupture of the membranes. Lastly, it is not a very eaay matter to 
aeeptieibe the bougieT; Soaking in weak antiseptic solutions will not 
suffice, and scmking^in strong will injure the bougie. The materi^r 
of which the l^ugio fe constructed forbids its suhjecrioii to 
reliable m^hod of obtaimng asepsis, ^---exposuio to <3^ heat/ 
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evident, therefore, that this method is not an ideal one; whilst we 
describe it in deference to the opinion of many teachers, we do not 
recommend it. 

Technique of Krause^s Method. — The instruments reqtdsite 
are a speculum (preferably the Sims), a steel-branched dilator, and 
a tenaculum. The external genitals and the vagina having been 
thoroughly asepticized, the woman is placed in the left lateral 
position, and the cervix is exposed through the speculum. The 
tenaculum is inserted into the anterior lip of the cervix to steady 
the uterus, and the cervical canal is dilated to the extent of a half- 
inch by the steel-branched dilator. This step is requisite in order to 
enable the passage of the bougie with least risk of injuring the in- 
tc^ity of the membranes. The asepticized bougie is then carefully 
insinuated tb the fundus, between the membranes and the uterine 
wall. A tampon of sterilized gauze is inserted into the vagina to 
keep the bougie from slipping from the uterus. The woman is put 
to bed and remains there until uterine contractions are evoked. 
In the event of these contractions not supervening within twenty- 
four hours, the bougie must be removed, the vagina douched with 
creolin solution, and, if the emergency is still not pressing, a second 
sterilized bougie is inserted. If uterine contractions have been 
evoked, then, if the emergency be not pressing, the progress of 
labor is left to nature. In the event of a complication arising call- 
ing for speedy delivery, the physician may resort to the method 
shortly to be described. 

5. Dilatation of the Cervix as a Means of Inducing Prema- 
inn ittbor. — With this method as a working basis, labor may be 
induced and completed within fairly normal limits, with less risk 
to the woman and the child than by any other method. Under this 
heading, then, the operation for the induction of premature labor 
will be descvibed. . 

been elected, cver--except in strict 
support of a consultant, the physician will 
b^rdi^ly have ample time to thmronghly deanse the intestinal 
tlm another laxative, or, failing 
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sufficient time for this, the lower bowel, at any rate, should be 
emptied by a copious enema. Convalescence from any obstetrical 
operation is favored when the great emunctory of the system is 
neither clogged nor torpid. The bladder is emptied and the field 
of operation is carefully asepticized as follows; The labia and vesti* 
bule are thoroughly washed with soap and water, and then with a 
2*per-cent. creolin or with a 1 to 5000 sublimate solution. By 
means of a small tooth-brush the vagina is similarly prepared. 
Simple douching of the vagina is not sufficient, since the folds of 
the canal cannot thus be rendered aseptic. The physician, and 
whoever assists him, should scrub his hands with soap and water, 
and next immerse them in alcohol or else use the chlorinated soda. 

The instruments necessary are the following: A Sims specu- 
lum, an intra-uterine forceps, a tenaculum, a steel-branched dila- 
tor. These are to be carefully disinfected beforehand, and at the 
time of use may be placed in sterilized water or in an antiseptic 
solution, according to the preference of the individual operator. 
About two yards of sterilized gauze, two indies in width, are also 
needed. 

Such are the precautions which are strictly essential in order 
to guards the woman against her main risk, — septic infection. The 
bladder having been emptied, the woman is placed in the left lateral 
or the dorsal position, the speculum inserted, and the tenaculum 
fixed in the anterior cervical lip. In rare instances it may be neces- 
sary to dilate the cervical canal to the extent of half an inch before 
proceeding to the next step; this, however, will prove the excep- 
tion beyond the seven and one-half months of gestation, owing to 
the softened condition of the cervical tissues at this period* The 
sterilized gauze is grasped by the packing forceps and carried into 
the cervix up to and not beyond the internal os. The cervical canal 
is thus progressively packed full, and the remainder of the gauze is 
utilized to tampon the upper vagina. The object of the gauze is 
twofoliii: it will in all probability excite uterine oontractious, 
if h: 4o it mechanically dilates the cervix to a sufficient 
lo^enable the hextl^ep to be resorted to. The patieiit is placed m 



abobtxok and PBEUAXOBS dabob. 


363 


bedj and, in the event of the presence, of , the gauze being painfulj a 
suppositoipr of two grains of cbdein may be inserted into the ree-* 
turn. Within ten to twenty-four liours the gauze will probably 
excite contractions, with the greater certainty this nearer the woman 
is to term. The physician’s duly now becomes expectant or active, 
according to the emergency which has demanded the induction of 
premature labor. In the event of the indication for rapidly ter- 
imnating labor not being urgent, the gauze is removed, under asep- 
tic precautions, and the labor may be allowed to progress toward its 
natural. termination. The physicians duty is purely passive, even 
as It 18 during the progress of normal labor. This applies particu- 
larly to instances where labor is induced in the presence of a con- 
tracted pelvis, where the lapse of even twenty-four hours has no 
untowmd effect on either the woman or the child. Here, uutil full 
dilatation of the cervix is secured, artificial aid is only called for 
under stringent indication from the side of the woman or the 
such as hsemorrhage or evidence of foetal heart-failure. It is abso- 
lutely essential to maintain the integrity of the membranes, since, 
the cervix once dilated, the safety of the woman or of the child, or 

the degree of pelvic contraction, may call for the deHberate election 
of version. 

In the event of contractions not hanng been induced, if no 
emer^ncy requiring specially active measures be present, the 
physician, under strict asepsis, may insert another strip of gauze; 
but if the indications be pressing, the cervical tissues have been 
dilated to a degree by the gauze, and have been softened so that it 
is possible to resort to the next step in the operation, which, in the 
vast majority of cases, will give the physician full control of the 
case. 

The aiiH of the step to which we now pass is to secure full 
dilatation of the cervix, or, in any event, sufficient dilatation to 
onaWa the physician to resort to version, the conditions under the 
beinj^ still favotahle for this operation. According to 
induction for interference be urgent or not, the physi* 
ete^ one of two procedures,*^the first, in case delay of 
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a few hours seems allowable; the second^ if deliveiy is necessary 
witldn as brief a space of time as is consistent with inflicting no 
damage on the cervix and lower uterine segment. Both measures 
entail mechanical dilatation of the cervix. 

The first method consists in the use of Barnes’s hydrostatic 
bags or their essential modification^ McLean’s bags; the second 
depends on the use of the hand^ a method not highly favored be- 



Fig. 47.— 'Barnos^s bags. Fig. 48.— Mel.*ean'8 bag. 


cause of the objectionable and erroneous term applied to it, — 
CLccotichemeni force*. 

The difference between Barnes’s and McLean’s bags is that 
the former has but one compartment, removal beihg necessitated 
for the insertion of progressively larger sizes. McLean’s bag, 
the other hand, has two compartments, so that when the cervic^ 
canal has be^ dilated" to the full extent of one 
pther may be brought into action without removal of the bajb . . ' ^ 
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The method of using these hydrostatic dilators is the follow- 
ing: The vagina and the external genitals having been asepticized,* 
and the bag and the forceps havings been similarly treated, the bag 
is seized with the grasp of the forceps, and, und^ the guidance of 
one or two fingeis in the vagina, it is inserted into the cervical canal 
just beyond the internal os* If uterine contractions are present the 
attempt at insertion should be made in the interval of the con- 
tractions, in order to avoid possible rupture of the membranes* The 
bag being in place, the forceps is withdrawn, the rubber tube of the 
bag is connected with a Davidson sjTinge, and the bag is distended 
with sterilized water. The object in using sterilized water is to 
avoid infecting the iiteras, in case the bag should rupture. The 
rubber tube is then clamped and the patient is put to bed. Ordi- 
narily, after the lapse of two hours, the cervical canal has been 
dilated to the full extent of the single compartment of the McLean 
bag, and the tube of the second compartment is connected with the 
syringe and similarly distended with sterilized water. In about an 
hour more the cervix has been sufficiently dilated to enable the 
physician to resort to delivery of the foetus, preferably by version, 
if the integrity of the membranes has been maintained. 

It is at once obvious that this method will not answer where 
the emergency requiring interference is urgent, as, for instance, 
in case of placenta pnevia or eclampsia. Here time is an important 
factor, and a more rapid method is called for. Of late years a 
method of rapid dilatation, called by the French the (iccouchement 
force, has been resuscitated from unmerited oblivion, and in the 
presence of the emergencies just noted it oilers the best aid to the 
woman, and also about the only hope for the child. The reason why 
the method fell into disuse and has been reprobated by obstetricians 
generally up to a comparatively recent date is because of the name 
which was applied to it The fact is that absolutely no force need 
' be used or is used in securing dilatation. The method depends for 
ite sueeessvon the w fact that any muscle in the body 

to cqntmuqiisly applied pressure. The procedure is, of 
the operator, but the clinical results Which may 
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be seemed through timely lesort to it will amply compensate. The 
technique is the following: The woman being deeply ansesthetized, 
and the genital tract having been thoroughly asepticized, the hand 
is introduced into the vagina and the index finger is inserted into 
the cervical canal. Steady pressure is maintained, and shortly it 
will be found possible to insert the middle finger. Progressively 
thus finger after finger is inserted, until the entire hand has been 
introduced. The fist is then doubled and in a few minutes the, re- 
maining obstacle to dilatation will be found to yield and the physi- 
cian can at once take the subsequent steps requisite for delivery. 

We would again impress the fact that this method should be 
reserved for strict emergency. The risk the method subjects the 
woman to is laceration of the cervix, the rent from which might 
eyen extend into the lower uterine segment. This major accident 
should not, however, occur unless the cardinal rule is neglected, 
which is to use absolutely no force, but to cause the cervix to yield 
to the applied pressure. In the event of a minor laceration of the 
cervix occurring, the immediate operation on the cervix should be 
performed. This will be described in its proper place. 

Both these methods — ^the use of the hydrostatic dilatom as well 
as maniAal dilatation — evoke uterine contractions as well as dilate 
the cervical canal. These methods constitute at the present the 
ideal ones of inducing labor. They fulfill every requisite indica- 
tion. They are aseptic. They start labor by the natural method, 
by evoking uterine contractions without the possible sacrifice of 
the child through premature rupture of the membranes; as a rule, 
they enable delivery to be effected within fairly normal limits. 
They necessitate, of .course, the constant attention of the physician 
after the cmnpletion of the first step, the provoking of uterine 
contractions, but, as noted rmder indications, such attendance is 
requisite in order to fulfill strictly the aim of the operation, which, 
is the safety .botJi of the woman and the child. At way time it may 
become nacewaty to interfere actively in the intwreste of ^thez:, 
'Shd ffrst stage once'eompleted, labor is endbd spohtaneoualy or 
forceps or irersmg, according to the individual case. 
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Prognosis. — The prognosis of the operation for the induction 
of premature labor obviously will vajy according to the indication 
which requires it. If resorted to in the presence of eclampsia or 
placenta prsevia, the result both for woman and child is necessarily 
more unfavorable than when, the emergency not being an extreme 
one, the physician has time at his disposal for the due election of 
each and every step. Everything, further, it should be reiterated, 
depends on the careful observance of strict asepsis. Whilst the 
prognosis should be guarded, in general it may be stated that the 
operation should not have a mortality-rate. Election of the opera- 
tion and asepsis are the key-notes of success. 

As regards the child, its chances of survival are the less the 
earlier the stage of gestation at which the operation is resorted to. 
Under the thirty-sixth week the infant can only be reared through 
the exercise of every possible care. In hospital practice, with 
modern appliances, it ought to be possible to save, at the thirty- 
sixth week (the ninth lunar month), fully 85 per cent, of the 
children. This has been accomplished by means of the incubator 
and forced feeding. At the Paris Maternity, 30 per cent, of chil- 
dren at -the sixth month have been thus reared, 63.6 per cent, 
at seven months, and 85.7 per cent, at eight months. These figures 
refer to calendar months. In private practice, and particularly 
in country districts, it is not possible to always obtain an incubator, 
and the physician must do the best possible by means of an im- 
provised incubator, such as an oven, the temperature being main- 
tained at abmit 90® E, An inexpensive and portable incubator, so 
simple in construction that trained intellect is not necessary for its 
management, has been devised by Marx, of New York, and the 
hope is that before long every physician who contemplates the in- 
duction of premature labor will take steps to secure one in advance 
This incubator consists of a box made of well-seasoned hard 
wood, 91 inches long, 20 inches wide, and 14.4 inches high, lined 
throughout vrith sheet sine, between which and the wood is a layer 
of shoot asb^tos. It is divided by a partition into two unequal 
portiOt^, one of which, slightly wider than the other, is the incu- 
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bator proper^ the other containing the heat-generating apparatus* 
Tliis latter is a copper boiler of the capacity of one quart, resting 
on a tripod, underneath which is a Bunsen burner or an alcohol- 
lamp, which supplies heat to the water. Passing from the boiler 
through the partition and winding about the coils over the V-bottom 
of the incubator portion is a V 4 *ii^ch pipe about 10 feet in length, 



Fig. 49. — Marx’s incubator (closed). 


terminating in a free vent outside the box* The steam thus re- 
ceived in a suitable vessel, condenses and gives us an index of the 
condition of the boiler. The top of the boiler projects through thef 
box and is closed by a metal cap, which nnscrews so that the 
•V-boiler may be readily replenished with water. In the 

there is a well-padded basket suspended so that its bottoifr & 
gbotit 6 inch&s ibove the coil of the steam-pipe. : A glia# 
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eliding m grooves acts as a cover, which may be partially or en- 
tirely withdrawn to aid in the ventUation, which is suppUed bv 
numerous holes drilled in the walls of the box. A thermometer is 

ftotened horizontally to the top of the basket, immediatefy beneath 
the glass slide. 

This simple apparatus commends itself on account of its rela- 



Fig. 50.— MaiV« ineubator (open). 


live cheapness, thus bringing it within the reach of even people of 
raodea^te means in whose families the operation of induction of 
becomes an operation of election. Marx has re- 
but with the result of increased 
er and as efSeimt device is one of the needs of the 
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FOECEPS. 

It is not intended here to enter into the history of the subject, 
nor to describe the various instruments and their modifications 
which are in general use. The special modification of the instru- 
ment is of very much less service than an accurate knowledge of its 
use. Recognusing the fact that traction is the essential power of 
forceps, it will appear that any instrument which is easily kept 
clean, easily adjusted to the child^s head, and which is rigid enough 



Fig, 51. — Elliott’s forceps. 


to jHTCvent slipping, will be tbe instrument which will meet the 
greatest number of requirements. 

Numbers of instruments have been devised, which, though 
not perfect, will so nearly meet these requirements as to leavb litfle . 
to be desired. A forceps which is in very general nse, and which is 
bapa^le of being adapted to a large ntunber of cases^ is iEUiotj^s- 
(Rg. 61)k This is a long, well-cnrve<l, and somewhat beay^insti^ 
ment, tdilch has an adjustable screw in the hendle^ tneiiiin ^ > 
w^h amdnnt of piief«nre on the head can he tegnltited. '. 'Wllk 
rthie is Si coit^ir&tilnee, it is no easy matter to keep sfflraw «8epli^» 

■' ‘ ■ '.‘■X 


F0&CEP6. 


371 


and the same end may be gained by placing a folded towel between 
the handles of instruments not furnished with this attachment* 

An instrument which is not in very general use, but which 
undoubtedly possesses merit, is known as Hunter’s (Fig. 62). This 
instrument, having almost no handle, is grasped by means of a bar 



Fig. 52. — HunterB forceps. 


fomed by the locking of the two blades. A 6nn purchase is at- 
tained in this way, and the hand is so near the head of the child that 
but little leverage force ia possible. The shortness of the handles 
renders this fotuens easy of application. 

In addition to possessing sonio instrument which will meet the 



jreqnitmuents mentioned, the operator who wishes to be prepared 
to laeet emergencies must, of necessity, supply himself with some 
which will pennit him to make nse of the prind^e of 
; at^i^llio^on. This can he fotmd best, perhaps, in the ins^ment 
. said modified by Lnsk (Fig. 58). The disad- 
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vantages of this instrument are that it is heavy and adds an amount 
of weight to the obstetric bag which is objectionable. It is aome^ 
what expensive, thus deterring some from supplying themselves 
with it. Objections of this nature, however, should finally yield 
to the established fact that in the high and median forceps applies'- 
tion deliveiy is greatly facilitated through axis-traction, and, fur- 
thermore, less damage is likely to he inflicted on the maternal soft 



Fig. 54. — tlewett’s nxis-traction forceps. 


parts, provided the operator understand the use of the instrument 
and constantly appreciates its power. Outside of France the 
student is rarely trained to the iise of the axis'traetion instrum^t, 
and yet only by means of it can thoronghly-intelligent traction he 
made in the proper axis — that of the pelvic inlet. The 
xqds enable the opewrtor to pull directly dontnvi’ai’^ and Ihwi 
; presentji^ partis enabled often to enter the superter istni% 
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without the traction-rods it becomes blocked, as it were, at the inlet. 
Time and again forceps delivery from the pelvic brim is feasible 
when the axis-traction forceps is used where it would be impossible 
without the instrument. As will be noted later on^ less tractile 
force is required because less is wasted, spontaneous rotation is 
favored, there is less bniising of the maternal parts, and less injuri- 
ous compression of the foetal head than arc associated with any other 
form of forceps. And yet the instrument, used without accurate 
knowledge, is a dangerous one. Should the traction-rods not be 
kept in parallelism with the handles, the instrument is apt to slip 
and tear deeply the inatemal parts furthermore, the compressive 
force is greatly in excess of that of other forceps, and if this be not 
realized the foetal head may suffer irreparable damage. The ap- 
plication of the axis-traction instrument differs in nowise from that 
of the simpler type of forceps, and since the traction-rods may be 
readily removed, the instrument is also of value in low applications. 
I'he axis-traction rods of Reynolds are light, take up but little room, 
and are inexpensive. At the same time they are of service only in 
median applications and cannot fill the r61e of the complete instru- 
ment, *They may be attached to any pair of fenestrated forceps. 
This contrivance consists of a pair of steel rods, which terminate 
at their upper ends in flat buttons intended to engage in the lower 
extremity of the fenestra; and at their lower ends in hooks, which 
are received by rings connected with a transverse traction-handle. 
The appliance is perfectly simple, and any operator can easily apply 
it to his ordinary forceps. They may be fastened to the forceps- 
blades, either before or after the blades have been adjusted to the 
child^s head (Fig. 55). 

Traction is not the only force of which the forceps is capable, 
for compression and leverage are coincident to a greater or less 
degree. 

In order that the forceps may not dip^ a certain amount of 


Is necessary when tmetion is being made. It is wise 
^ this spedsUy In thoi^ Cases where the operation is 

ill Older that injury may not result to the child. From 
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time to time the instrument should be unlocked and the handles 
slightly separated^ thus liberating the fa3tal head. The forceps is 
not used for this compression force; it is simply an unfortunate 
condition, without which traction cannot be made. Ordinarily, in- 
deed, sufficient compression to prevent slipping results from the ap- 
position of the blades to the pelvic wall. It is better that traction 
should be of an intermittent character, if for no other reason than 
that the head may be relieved of this necessary compression at 
least every two minutes. 

Most authors hold that any form of leverage to be obtained 



Fig. 55. — Showing Keynolds’s traction-rods in position. 


ty forceps is not only objectionable, but absolutely barmful. The 
use of the swinging or pendulum motion during traction may easily 
result in dangerous consequences to the mother, and should not be 
attempted. Without any doubt, a very slight up-and-down motion 
will facilitate the extraction; but it must be borne in mind that, at 
the same time, the free ends of the forceps may be ploughing into 
the maternal soft parts. 

Direct traction is fraught with so little danger to the. mother,' 
and will so certainly be successful in those cases where the forceps 
is indicated, that it would be better never to resort to this peodtduin 
moticm. Instrnraehtiil rotation should ndt be attenapted, for lau* 
ternal injairy is almc^ certain to result. Howeror, it is nebess^ai^. 
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for j^e physician to in mind that if tibn forceps has b^en applied 
before rotation has taken place he must be careful not to prevent it 
by rigidly holding his instrument, but, when rotation is occurring, 
the forceps should be removed and reapplied. 

Indications . — ^In a general way it may be said that inabUily 
of the mother’s expulsive forces to overcome the obstacles to de- 
livery is one of the most frequent indications. 

Secondly, any cause which requires that the delivery should 
be accomplished rapidly, either in the interest of the mother or the 
child, provided, for other reasons, that the forceps is not contra- 
indicated, makes its application justifiable. 

Forceps should not be applied to the hydrocephalic head, a 
decomposing feetns, nor upon a perforated head. If applied to the 
hydrocephalic head or one that is decomposing, it will almost cer- 
tainly fail to hold, and, even if successful, the end gained is not 
commensurate with the risk of injury to the mother. The perfo- 
rated head can be better handled with a cephalotribe. 

Forceps shordd not be applied until the os is threequarters 
dilated or dilatable, nor imtil the membranes have ruptured and 
retracted. If the membranes have not retracted, there is the pos- 
sibility that they may be grasped by the forceps and placental 
detachment occur. 

The actual size of the os is of less importance than its dilata- 
bility. Forceps should not be -applied until the elasticity of the 
cervix justifies the easy introduction of the blades, and even then it 
is preferable to complete the dilatation by the hand before inserting 
the blades. 

There must be no mechanical obstruction on the part of the 
pelvic canal which will prevent the delivery of the child without 
unusual force. Carcinoma of the cmrvix, inasmuch as the cervix 
is rendered so triable, is a contra-indication to the application of 
fotoej^ 

.tlFdrci^ ahoul^ net be i^Hed where the foetal head and the 
tra.im that the .inrobability of deliver- 
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Finally, foi-cepe should not be applied until the head 
engined. 

In regard to the time which should be allowed to elapse be- 
fore the obstetrician resorts to instrumental delivery, it must be 
remembered that it is a question of conditions, and not minutes or 
hours. Undoubtedly many women would escape that condition of 
pelvic relaxation, which is so often seen, following tardy deliveries, 
if forceps were used before the muscles entering into the pelvic 
floor were paralyzed from overstretching. As soon as it is evident 
that the vis a iergo is hot sulflcient to overcome the resistance, then 
forceps should be applied. Another very safe rule to remember is: 
whenever the head fails to recede after a contraction of the utenis, 
forceps shoiild be applied. The failure of the head to recede after 
a contraction shows that undue pressure is being made on the soft 
parts of the pelvic canal. 

Anossthesia . — ^Although it is probable that the extraction of 
the child with forceps is but slightly more painful than normal de- 
livery, yet it is rarely justiflable to apply forceps until the patient is 
thoroughly under the influence of the ansesthetic. The danger 
which may result from some sridden motion on the pari of the 
woman^is greater than the danger of the anaesthetic, to say nothing 
of the increased ease of extraction on the part of the obstetrician. 
Chloroform is so much more rapid in its eflFects, and leaves so little 
to be desired as an anaesthetic, that it is preferable to ether. The 
patient should be anaesthetized to the surgical degree before the 
instniment is applied. 

Many authors hold that the application of forceps is only justi- 
flable in bead presentations. Undoubtedly it will seldom be necesr 
sary to apply it to the breech, hut there are conditions which will 
render the application of forceps to the full breech very adva»-: 
tageous. 

It is absolutely necessary to make a correct di^;nosh of 
porilion of the child and the causation of the hudy natural ' 

bef<mi the apidication W forceps. Before the exau^natioa hi 
^Heh is to these points, it is better tibat 
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have evetything in readiness, so that no delay may occur, lie 
should see that the usual heart stimulants are at hand. An hypo- 
dermic syringe and fluid extract of ergot should be in readiness. 
The instrument should be sterilized and placed in a basin contain- 
ing 1 to 100 creoliu solution. 

Inasmuch as in forceps cases repeated digital examinations are 
made, it is wise to exercise unusual car^ in rendering the hands 
aseptic. They should be thoroughly scrubbed with soap and hot 
water, and afterward immersed in 1 to 1000 bichloride-of-mercury 
solution for five minutes and then in alcohol. The patient should 
be anscsthetizod and turned across the bed so that the hips will 
extend well over its edge; the knees can be held by two assistants 
sitting on either side of the patient. The ansesthetic should be 
given into the hands of a physician who will have no other dtity 
to attend to. 

The external genitals and vagina should be cleansed with 
soap and water and a soft scnibbing-bmsh, and afterward douched 
either with 1 to 3000 bichloride-of-mercury solution or 1 to 100 
creolin solution. 

After palpating the abdomen, one hand should be passed into 
the vagina if the head is high, and with two fingem the operator 
should carefully palpate the fontanelles. If there be any doubt 
about their relation to the pelvic canal he should seek an ear, and 
finding it will enable the diagnosis to be made with certainty. At 
the same time he can determine if any obstruction on the part of 
the mother exists. The fcetal heart-sounds should be listened to, for 
their character will enable him to determine somewhat the effects 
of tardy delivery on the life of the chOd. The forceps is nsuidly 
applied while the patient is on her back, though some prefer the 
left lateral posture. The bladder and rectum should be emptied 
before any operative procedure is undertaken. 

The operator, having assured hineelf of the exact position of 
the chad’s head, and that there are no contra-indications to delivmy 
the forceps, proceeds to apply it. 

^ The blades, for purposes of designataon, are known as right 





srs, 

and left, eorre^dmg to the right and left d»lee «£ the f^vie 
The left hlade should be introduced first on aeoount ^ the 
method of lochiim;. The left Made, grasped near the handle t^h the 
left hand, is introduced into the vagina (Plate XtXlX) and B%. 
66). Two or more fingers of the right hand passed into Ae Tagim 
until the head is felt will serve as a guide to its inl^uotion. The 
Made is made to glide along the palmar surface of the T»awd 
and pass between the fingers of that hand and the head. It ia 
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neeesaaiy to remember the two curves of the forceps in introducing 

it. As the Made passes the fingers the handle is to be depressed and 

cerried d%htl 7 outward. At no time must force be twsd in it# 
intriodttoticn. If the blade cannot be made to easily adjual ifiadfi 
it ip imt to withdraw it entirety and make imother atiefdpr 
PeMm Sif cerCMn to do mjiiry to the aofi ports that it never 

, After the htft hkde has been introdueed its iwtaity liiMid hn 
given Id and the right Made 3i«teehelilb 

vs- ' 
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Introduction of the Left Blade of the Forcop& 
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hand aa the guide and the right hand manages the blade (Rg. 
67). Ao attempt should be made to introduce the blades during a 
contraction of the uterus. 

It is customary to apply the blades first to the sides of the 
pel™, irrespective of the position of the child’s head, add after- 
ward, if possible, to have them grasp the child’s head in its biparietal 
Aameter. As soon as the blades are passed and adjusted, they 
should be locked (Fig. 58). This is usually accomplished easily by 



slightly depressing both handles. Should this not accomplish the 
desired end tiiey may be advanced or slightly withdrawn, and an- 
other attempt made to lock them. Forced locking must not be 
attempted. The very fact that the blades will not lock easily in- 
dica^. that there is either faulty application or else the case is not 
one in;whiQh forceps should be used. 

f Thisre ht no opention whidi qalls for more gentleness, judg- 
ing, and patience ritan the application of forceps. It is always 
iWea^ss^to liter in mind the possibility of including the mother’s 
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soft parts in the grasp of the forceps, and the injury which would 
result therefrom. 

ITorceps operations may be divided into low, median, and high 
applications. Again, whether the occiput is anterior or posterior, 
and whether the head is proportionate to the pelvic canal or not, 
must be taken into account. 

The Application of Low Forceps^ Occipito-anterior Positi&Hy 
Head and Birth-canal Proportionate. — This operation is the . most 



Fig. 58.— Tlie forceps adjusted and ready to be locked. 


simple of aU forceps deliveries. It is indicated when for any 
reason it is an advantage to ihother or child that the labor be ter- 
mina^. These are the cases where non-interference so often re- 
snllv in injtiiT' to the mother* s pelvic floor, the head remaining/on 
the floor for so long a time that the levator ani muscle and. 
ihe.ti&a^arligamenta are not able to regain their toimfl^ after 
the and their ^phragniatic action is impaired. 

be %<MfneJn mind that the abdominal iniiaclaa pli^'.bg|^''> 
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far the greater part in the act of expelling the head from the vulya, 
and in women of poor muscular development or in those who have 
become thoroughly exhausted from a prolonged first stage the mus- 
cular force necessary to expel the head may be wanting. Hany 
of these women would undoubtedly deliver themselves if left alone; 
but the question arises whether or not they will not suifer more 
injury, and of a more permanent character, if unaided, than could 
possibly result from the application of low forceps. It is not in- 
tended by this to mean that every woman should be delivered with 
forceps as soon as the head is low down, but simply as an opinion 
that many women are permanently injured by reason of an un- 
necessarily prolonged second stage. 

Under strict aseptic precautions, as already mentioned, the 
blades are applied over the biparietal diameter of the child's head. 
As soon as locking has been accomplished,' it is well to make tenta- 
tive traction to see that the forceps has a firm grasp. 

The instrument should be grasped mth the right hand, with 
palmar surface downward. Should the instrument have transverse 
shoulders, the index and middle fingers should be placed over one 
shoulder and the remaining fingers over the other. In using 
Hunter's forceps it is often a relief to place a towel over the cross- 
bar and with tlie right hand to grasp the towel, (Plate XL, 
Fig. 1.) The left hand should be placed against the patient's 
buttocks, with one finger over the fourchette. This will enable the 
operator to determine just how much force he is exerting on the 
perineum. Traction should be made downward, or as nearly so 
as the perineum will permit, thus accentuating flexion (Fig. 59). 
Pendulum or swinging force during traction is contra-indicated. 
Firm traction exerted for not more, than one minute will accomplish 
the extraction if persisted in. It should be the operator's attempt 
to imitate nature as nearly as possible in preparing the perineum 
for the deliverer of the head. This can be done by allowing the 
jto recede aft^r each traction. He should also release the 
lorcef^ 4%^% recession, that the brain may 
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Ib the majority of cases calling for instramental extractiOD 
pains are so infrequent that it is not vase for the operator to wait for 
the help which uterine contractions may give him, but he abft ytil 
make traction irrespective of their presence. Wdl-directed ab- 
dominal pressure on the part of an assistant will be of undoubted 
value. If it is evident that perineal laceration is impending, it is 
better to at once perform episiotomy. This little operation is no 
doubt worthy of more consideration than it has ever received. The 
measure is a simple Aie, consisting only in relieving the strain 
on the perineum by making a lateral incision on either side of the 



Fig. 69. — Showing the direction of the tine of traction. 


vulvar orifice, (Plate XL, Fig. 2.) The incision need not be more 
than an eighth of an inch in depth and half an inch long, extend- 
ing up into the vagina. It is not likely that hasmorrhage of any 
consequence will result from this procedure, but, even if .it should, 
a courinnous catgut stitch will control it without difficulty. 

As soon the occiput is brought well down underneath the 
pubic arch, forceps should be removed and the head delivered 
between piius, by introducing the finger into the rectum and, ffitdr 
isg.the elan, tihmg it out over the perineum. Aa scon as the 
js dditered it dhchdd be held so that' the shoc^deze utity nof ’ li 
. driy^ fhinU^ th^ yulyar nutlet during .a pi^ j but at 



PLATE XL. 




Fig- I.— Towel Applied to Handle of Hunter's Forceps. 


Figk Brlatoral InoUiop of the Ftfweum ( Episiptomy). 
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ecmtraetioti, which is aeiurly always excited by the delivery of the 
head^ has subsided, they may be lifted out as was the head. 

Lew Forceps in Occipito-posterior Position^ with Partial 
Jtdiation , — -It has been shown that firm uterine contractions, 
forcing the fostus to travel over the inclined planes of the pdvis 
and resisted by a firm perineum, will cause the occiput to rotate 
forward. Should any of these factors be absent rotation may not 
be complete, and the foetus will occupy an oblique position with 
occiput posterior. Usually, by giving the mother a rest, firm con- 
tractions will ensue and anterior rotation and normal delivery take 
place. It often happens, however, that in the interest of mother or 
ohUd instrumental delivery becomes necessary. 

After a very careful examination, so that the exact position 
of the occiput is made out, forceps should be applied in one of two 
ways: either directly to the sides of the pelvis or else in an oblique 
position. 

The latter is more difficult, but is preferable on account of the 
lessened risks to the childi The forceps should be applied in that 
oblique diameter which is not occupied by the head. This will 
cause the blades to grasp the biparietal diameter of the head. The 
rule that the left blade shoidd be introduced first should be dis- 
regarded here, unless it be at the same time the anterior blade, for 
this is the difficult one and should be first introduced. Unusual 
care must be taken to guard the mothers soft parts from injury. 
The forceps should be unlocked after each traction, which not 
only lessens the danger to the child, but also by releasing the 
head permits rotation to take place. At no time must instru- 
mental rotation be attempted, nor, on the other hand, must natural 


rotation be prevented. Oftentimes it is wise to remove the forceps 
altogether and readjust it over the biparietal diameter, which may 
have changed its position. By patience and, absence of any desire 
on the part of the curator to hasten the rotation, the head will 
itself, and tySder the tractions of the forceps, 
tb the ©xpellant forces, rotate 
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If, after patient and gentle elforts, it be impnaaible to adjiist 
the forceps over the biparietal diameter, it should be appliea 
directly to the sides of the pelvis. The same care must be 
here that the mother’s soft tissues are not injured. It is also im- 
perative that tractions should not be prolonged longer than a 
minute, and that the grasp of the forcejw be relaxed between trac- 
tions. The child is put to such a disadvantage, even under these 
circumstances, that its life is often seiiously jeopardized, and the 
operation is done primarily in the interest of the mother. 

Low Forceps in Occipito-posterior Position , — ^It is the general 
opinion among obstetricians that few abnormalities produce a more 
difhcult condition to terminate successfully than those cases where 
the occiput has rotated posteriorly and is wedged in the hollow 
of the sacrum. Fortunately these cases are not very frequent, for 
the child’s condition is most perilous and injury to the mother’s soft 
parts almost certain. 

It is far better to delay the application of forceps in these eases 
as long as possible, so that, under continued uterine contractions, 
anterior rotation may occur. If, however, the mother is showing 
signs of exhaustion, or if the fcetal heart become feeble, then there 
is no ether resort but to apply forceps. I>elay beyond this point 
is not admissible. 

The patient should be anaesthetized and the parts rendered 
aseptic, as before suggested. Carefully guarding the soft parts, the 
blades arc applied to either side of tlie child’s head. A moderate 
amount of pressure is .necessary to prevent the blades slipping, 
but 1^ relaxing the grasp frequently the injury to the child will 
be greatly lessened. As soon as the forehead is made to appegr 
beneath the pubic arch it is wdl to remove the forceps, and, unless 
the reasons for immediate extraction are urgent, it is well to give 
nature a chance to rotate the occiput anteriorly. Otherwise, in 
place tfi making traction horizontally, as is necessary when hringtai^r 
the forehead imdemeath the pubic arch, the handles sttould he . 
lowered, as jfar as the ■perineum will permit. . This, manceuvre will 
cause masked ifextension of the head and the forehead trill he . 
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tmdemeath the pubic mm. Forced extension , now wiU 

reZvS ^ should now be 

be flex^ ^ 

ne awed until the occiput escapes over the perineum. 

«d 

^ absftdj stated, theee oaeee are amoiut the most diffimih 
^ teaad i. .(etetriee, .ad ... ef the h^.^ St 

sarv ^ mstrumental rotation. It will only be neces- 

wm subiT/th^" ^ pelvic floor this 

will subject the mother, to deter one from this procure. 



F!g. 60.-Showteg directioi, of tiaetion in face presentation. 


Zo» Forceps t« Focc Pre»mtaiions.--The application of for- 
ceps in face presentations, when that condition has not been dC 
nos^ un^ after the face is w^ down in the pelvic canal, sho2 

a^d**l«r* “ “1“ «>“8i8tent with the safety of the mother 

^d eWd, m order that anterior rotation of the chin may occur 

iaw A* t sememes snccMsful, but at no time should for- 

If theohinhaaroteted 
^^d be applied directly to the sides of the 
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cliild^B head. A finn grasp must be taken and some compreBsiou 
used to prevent the blades slipping. Traction should be made hori- 
zontally until the chin is brought underneath the pubic arch, when 
the handles should be raised and the cranial vault and occiput lifted 
over the perineum. If the chin is turned posteriorly and the head 
is wedged in the pelvic outlet, there is so little probability that a 
living child can be extracted that it seems to be the part of con- 
servative ti*eatment to turn the attention entirely to the welfare 
of the mother and do craniotomy, or, in favorable cases, symphysi- 
otomy. 

Forceps in Breech Presentations . — Forceps should not be 
applied to the breech until after it has firmly engaged. When, 
however, the breech has entered the pelvic canal, and yet is too 
high to permit the finger passing over the groin or the application 
of the fillet, Tarnier’s axis-traction forceps will be most advan- 
tageous. A dilated or dilatable os will render the operation so much 
more easy of success that this should be accomplished before tne 
application of forceps. The majority of these cases are met in old 
primipara?, where the parts are more than usually rigid, and the 
time spent in dilating the cervix will not be wasted. If rotation has 
occurred, the blades should be applied over the sacrum and pos- 
terior aspect of the thigh. 

It is here that caution will be necessary to prevent the blades 
impinging so fimly on the parts that the child will be injured, 
and at the same time firmly enough so that they will not slip and 
injure the mother’s soft parts. Hence it is better to make tentative 
traction at first, to see that the grasp is firm. The application of the 
principle of axis-traction to forcepa enables the operator to use very 
much less force in the extraction, inasmuch as the resistance 
caused by the pressure of the pre^nting part against the anterior 
pelvic wall is very much lessened. Traction should be made ohly 
during a contraction of the nterus, unless the pains be too 
quent. If this should be the case, it is better to imitate the 
of nature and permit the recession of the breech after each! 
tion. The rigid%^ of the canal will rapidly lespeu tmds^ Ihe^inlln^ ; 
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p««Se; L ^ fw 

surfaces of the thighs (Fie 61 ) It i, r,nf j- * ^**®*** 

^ " 
mpressiwe and the forceps as almost certain to slip. In aU 



Rg. ai.-Tarnier forceps applied to the thighs. 


>«»- »«r th, f..d„ ^ faciliUte 

2%e Application of Median Forcepe.—Most a«tl.n« r .l 

«tout as high foacek^Lad 

iSr itegteatest diameter has entered 

** *0 Qonader it as being in a median 

'* ttecessitate ex- 

’ This conditima de- 
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pends rather oh the disproportion of the head and the birth*efthal 
or on lack of uterine force to overcome the resistance which is 
normally present. 

This operation is fraught with far more danger than low for- 
ceps, for the blades of the instnunent must of necessity enter the 
lower uterine segment, when the most extreme caution will be 
necessary to prevent injury to the uterus. Hence it is advisable to 
delay the application of forceps tmtil instrumental delivery seems 
imperative to the mother or child, or both. If the undilated cervix 
is preventing the advancement of the head, it is far better to 



mantuUly dilate it than to use the forceps as a dilating force, as is 
advised by many. Should cicatrization from any cause render the 
cervical tissue non-dilatable, the little procedure of niching the ber: 
vical ring, as will be described in the chapter on '^Version,” will 
greatly laciHtate the dilatation. This little operation should ii<^ 
be (Kjhfcsihded with the Diihrssen incisions, which are pf grater 
magnitude and involve the lower uterine zone. ;; V 

In htieision of the cervix five or rix shallow cuts . ^re'h^i^- 
through the^aidened ring. Tlds procedure it 
danger itd the 1^ to the mother than 
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to r^e. If the delay m advancement is due to lack of ute^ 

l^h. Should it become Sees- 

aiy. The patient should be completelv ansesthetized 

rehf on of tie cemt. to tie ehOd’e he«i, and pennitting ti, Uede 



Pig. 63.— Application of median forceps. 


“■* a» 

wlTie^Sr'darj’ lo tie dde. of the 

^ (Fig. 63). .^tte^on foreq* in tie«, e««, e«. eerteinly 

^pl»iBO«w.ftle»foMeti«..nrotie,in.tm.ent (Hete 

tr’ ™ the majority of case^ when the foreens is 

*** «»8ped the head ‘ 

^^ .the i^juiy to the child will not be great. AsX he^ , 
the ^uence of asB-traction anterior rotation will 
S^c^ and the free mobffity, which, is insured by the 


win pernMt.riife rotation more certaiidy ' 
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than if the ordinai v lojig forceps is used. In the plates coiTect and 
faulty traction is shown. (Plates XLI, B, and XLII, A.) Parallel- 
ism of the rods and handles must be maintained, and it is seen at 
a glance how much farther downward traction is exerted. 

As soon as the head has been brought down to the floor of the 
pelvis the traction-rods are removed and (extraction is completed 
even as is described under Forceps.'' (Plate XLfI, B.) If 

the axis-traction forceps be not at hand, and the ordinary forceps be 
used the operator must make traction as nearly downward as the 
perineum will permit, bearing in mind at the same time that the 
pelvic curve of the blades may ho making undue pressure against 
the anterior aspect of the uterus. At the same time, if the handles 
are raised the presenting part will simply be forced against the 
symphysis and fiirthor advancement be prevented. Hence it will 
be necessary to exercise unusual patience, and at no time attempt 
to dislodge the head by the application of brute force. 

High Forceps , — It has already becni stated that while tlie head 
is movable above the brim forceps should not be applied. 

In rare cases where} the watc^rs have drained away and the 
uterus has firmly contracted around the foetus, rendering voi^sion 
impossible, simply as a tentative measure forceps may be applied. 

It is needless to say that the very gn^atest care must be taken, 
or else serious if not fatal injury to the niotlujr will result. The 
patient should be thoroughly ananstlietized and the entire hand 
gently introduced into the vagina. It must he rememberod that 
after uterine retraction has taken plac<‘ the possibility of rupture is 
increased and no liarsli measures must be adopted. It should be 
the aim of the obstetrician to detennine, if possible, the? cause of 
the failure of the head to engage. If it is due to contraction of the 
pelvis to any marked extent, it will be useless to attempt to drag 
the head into and through the pelvic? canal. If the true conjugate 
is less than three and tliree-fourths inches, with a normally- 
developed fmtus at full term, forceps should not be used. 

If upon examination the pelvic canal be normal, and it is 
found that early loss of waters has taken place and that uterine 
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contraetionB.haTe not been. of nonnal fore^ then the forceps may 
be applied while the head is still above the brim if yetsion be contra’ 
indicated. As in median forceps, the cervix must be dilated before 
the forceps is applied. Carefully guarding the blade with the rij^t 
hand, the left blade should be introduced. No force must be used, 
and if the blades cannot be adjusted to the sides of the pelvis with- 
out force the operarion should be discontipued. If, however, they 
can be applied, onfy^ gentle force must be used to see if the head 
can be made to engage. Axis-traction forceps should be used. 
Should the head engage, the after-conduction of the case will be the 
same as in median forceps. 


Peoososis. 


The application of low forceps should be attended with 
absolutely no mortality to either mother or child. 

When the head hais firmly engaged, yet has not descended 
into the pelvis, forceps, when applied under the roles of asepsis 
already given, should not be attended by a mortality to the mother, 
and, 'vha... there is no malposition or disproportion, should be alike 
safe to the child. 


In the high operation, where the head is yet above the brim, 
the prognosis for both mother and child is very much less satis- 
factory. Extensive laceration of the soft parts and even rupture 
of the uterus may occm. Experienced operators hesitate before 
applying high, fimsepe, realiziug the great risk to the patient. The 
puilo<fic for the child, on account of the prolonged compression of 
the head, is eVen more serious. Although the fiequent unlocking 
of the blades trill afford a greater d^ree of safety to the child, ite 
fife Pot .only is often jeopardized, but injury to the cranium may 
lesull in fatal c^^ or e^ep^. The nxore frequent use of 
hutrument should, nrodify this statement materi- 
.ihe fiiet, upop whi^ |(tr^/hw been laid, that less 
^1^^' ^ -oorrset hr ^ 
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VERSION. 

* 

The term “version” applies to all operative methods for 
changing the relation between the long axis of the child and the 
long axis of the uterus. 

Inasmuch as version is but another expression for turning, 
it also embraces the operation for converting an occipito-posterior 
position into an anterior one while the child is in uterOy even 
though the long axes of the child and the uterus remain unchanged. 
By means of this operative interference the cephalic or pelvic pole 
may be caused to present. The breech may be changed for the 
head, the head for the breech, or a transverse either to the breech 
or head. 

Again, as is stated above, the back of the child may be turned 
toward the abdomen of the mother. Before any operative pro- 
cedtire is performed it is absolutely necessary to determine the 
exact relationship which the child bears to the uterus; also the 
mechanical obstruction which is to be overcome, and an estimate 
of the comparative size of the child^s head and the pelvic outlet 
must be secured. 

Ordinarily this can be determined by abdominal palpation and 
vaginal examination, both of which methods should be resorted to. 
External palpation is a procedure too seldom used, and those who 
will accustom themselves to study every obstetrical case in this way 
will be surprised to see how soon experience will yield happy re- 
sults. It is so very important to know just what position the child 
is in, that if, as is sometimes the case, it is impossible to gain the 
proper information from these two methods of examination, it is 
better to introduce the hand into the vagina and one or two fingers 
through the^os. In this way a positive diagnosis can be made. At 

(39g) 
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the same time other valuable information can be gained^ viz., the 
absence or character of the pulsation of the cord; the low implanta- 
tion of the placenta, if such be the case; the normal or otherwise 
prominence of the sacral arch, and, in cases of slightly deformed 
pelves, whether or not one or both of the pubic rami encroach on 
the pelvic outlet. It is necessary to determine as nearly as possible 
all these conditions, or else there will be far too many cases of per- 
foration of the after-coming head, with the too late realization that 
the case was not one on which version should have been performed. 
Of course, such thorough examination calls for anaesthesia. 

The multiplication of terms is so prolific a source of confusion 
in the study of any subject, that it seems wise to reduce the nomen- 
clature of version to such simplicity as is compatible with clearness. 

Cephalic version indicates that some other position has been 
changed so that the head presents. 

Pelvic version indicates that some other position has been 
changed so that the breech presents. Podalic version is a term 
which should be included under the head of pelvic version, inas- 
much as it is but a farther step in that procedure. 

Internal rotation of the child is the term which signifies that, 
while the long axis of the child bears the same relationship to the 
long axis of the utenis, the occiput has been made to undergo a 
half-rotation. 

This changing of the foetal relationship to the uterine may 
be accomplished in three ways: External, internal, or combined 
external and internal manipulation. Hence, to sum up this simpli- 
fication of the nomenclature as applied to version, it may be taken 
for granted that all versions are either cephalic, pelvic, or consist 
in internal rotation of the child, and that the operation is performed 
either by external, internal, or combined external and internal 
manipulation. 

Cephalic version has found a few advocates and, theoretically, 
should be performed in all breech or transverse presentations where 
no coippHcations exist to contra-indicate such a procedure. Pinard, 
who perhaps has done more than any other to popularize cephalic 
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veision, initiates that any other than a head presentation is due to 
some abnormal accommodation between the head and the pelvic 
inlet. Granting this to be true, it would seem that this very fact 
would contra-indicate the operation. So rarely will .the patient be 
able to deliver herself, even after the cephalic version has been 
performed, that the operation is not to be regarded as practical 
except in a very limited number of cases. 

Almost the only condition which renders cephalic version prac- 
ticable is transverse positions, where the waters have not escaped. 
The operation is contra-indicated in all cases where a rapid termina- 
tion of the labor is indicated, when the child is not freely movable 
in utero, and in prolapse of the cord. Should the operation be 
determined upon in cases of transverse position, as indicated above, 
the combined method of Braxton-Hicks is far more likely to be 
successful than either the external or internal alone. Chloroform 
anaesthesia should be induced and the patient placed on a table 
which has been properly covered and protected. The operator and 
his assistant must exercise absolute care in cleansing their hands 
and arms. The patient’s bladder sliould be emptied and a rectal 
enema given. The external genitals and vagina should be cleansed 
with soap and water by means of a brush and afterward douched 
with some antiseptic solution, such as bichloride-of-mercury solu- 
tion 1 to 1000, or creolin solution 1 to 100. The prone lithotomy 
position will render the operation least difficult. The patient being 
in the condition of surgical ansesthesia, the operator proceeds to care- 
fully palpate the abdomen and determine the position of the child. 
The operator now redisinfects his hand and, selecting the one which 
he most frequently uses in making vaginal examinations, introduces 
it into the vagina. If the os is dilated sufficiently to admit the first 
and second fingers, they are carefully passed through the cervix, 
using as little force as is possible, so that the membranes may not 
be ruptured. If the os is not dilated it will be necessary to gradii- 
idly introduce one finger, and, as soon as possible, the second. By 
slowly a|E^r%ting the fingers as much as possible enough room ^n 
soon be gained so^that the fingers can be passed into the uterus. 
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Should a contraction of the uterus take place the operator must 
desist from any manipulation in order that the integrity of the 
membranes may not be endangered. The fingers now seek the 
presenting part, and if it be a shoulder it is gradually raised and 
pushed toward the breech. The assistant at the same time pushes 
the head toward the pelvic inlet, while with the other hand the 
operator governs the movements of the breech, and pushes it up 
toward the fundus. As soon as the head impinges on the vaginal 
fingers it may be made to settle into the brim of the pelvis. Care- 
fully controlling the body of the child so that it may not again 
assume the transverse position, the membranes are ruptured and the 
water is allowed to escape. This permits the uterus to contract 
more firmly on the body of the child, and thus retains the head in 
its proper position. The remainder of the delivery may now be left 
to nature unless some further indication presents itself. 

Pelvic version is, as already stated, the term applied to the 
operation of converting some other presentation into a breech. It 
is of no advantage unless the operator goes a step farther and 
brings down a foot, thus performing a podalic version. This opera- 
tion, cofisidered from an elective stand-point, and not as a measure 
of last resort, is capable of producing more favorable results than 
has ever been credited to it. It is not fair to charge this operation 
with fatal results to mother or child when it has been resorted to 
only after repeated vain attempts to deliver the child with forceps, 
or after the mother has become exhausted by her long-continued 
efforts to overcome a resistance greater than the force at her dis- 
posal. In the hands of one who recognizes the difficulties to be over- 
come, either at the beginning of the labor or soon afterward, it be- 
comes a powerful measure in saving lives. Podalic version is indi- 
cated (1) in transverse presentations where the child is not freely 
movable, or when cephalic version is not indicated; (2) in head 
plantations where, from some complication, the head fails to en- 
gage; (3) in cases where it becomes necessary to expedite the de- 
liveiy while the head is yet above the brim of the pelvis: (4) in 
head presentations where the safety of the mother or the child is 
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likely to be endangered should the head be allowed to enter the 
pelvic canal. 

The indication for podalic rather than cephalic version in 
transverse presentations will be found far more frequent, inasmuch 
as these cases are not always diagnosed in that stage of the labor 
which makes cephalic version possible. If the head is still above 
the brim of the pelvis and movable^ podalic version is so much less 
dangerous than delivery by forceps that it should be adopted. Even 
in the hands of the most expert the application of high forceps is 
fraught with no small danger to the integrity of the soft parts of 
the mother. 

In that class, of cases where it becomes necessary to expedite 
the delivery, such as eclampsia, placenta prsevia, accidental haemor- 
rhage, or pressure on the prolapsed cord, podalic version is the oper- 
ation which yields the very best results. 

The danger of allowing certain malpositions of head presenta- 
tions to enter the pelvic canal is so well known and admitted that it 
needs, but little more than be mentioned. In face presentations and 
in occipito-posterior positions which cannot be corrected by internal 
rotation, podalic version should be performed. 

^?odalic version is contra-indicated (1) when the cervix is not 
dilated or dilatable; (2) when the uterus is in tetanic spasm around 
the f(Ptus, the membranes having ruptured; (3) when the present- 
ing part has become so firmly wedged into the pelvic inlet that 
undue force is necessary to push it upward; (4) in contracted pelves 
when the conjugate is less than three inches and three-quarters, and 
in oblique contractions when the brim of the pelvis is seriously 
encroached upon. 

Operators who disregard the first contra-indication are the 
ones who will most frequently be compelled to perform craniotomy 
on the after-coming head which has been grasped in a partially- 
dilated cervix. This, of course, applies when extraction immedi- 
ately follct^s version. The combined method permits version with 
hut slight dilatation of the cervix. 

When tlfe uterus is in tetanic spasm around the foetus the 



VERSION. 


397 


operation is fraught with so much danger that it is not advisable. 
Long-continued dry labors or the injudicious use of ergot is the 
most frequent cause of this condition^ and rupture of the uterus is 
too possible an occurrence. 

If the presenting part has become firmly impacted the force 
necessary to dislodge it will endanger the integrity of the soft parts 
so much that the operation is inadvisable, and some less dangerous 
method must be adopted. 

Although it is easy to turn the child in cases where the pelvis 
is contracted, yet the delivery of a living child is so uncertain if the 
conjugate is less than three inches and three-quarters that there 
exists a contra-indication to podalic version. Perhaps one of the 
most frequent causes of failure in saving the life of the child in 
podalic version is the neglect on the part of the operator to take 
careful pelvic measurements. 

It is not necessary that the physician should leave his patient 
and seek a pelvimeter of some peculiar pattern, but it is essential 
that with his fingers he should form so nearly an exact idea of the 
true conjugate the he will be able to depend upon it. (The details 
for doing this have been given under the head of “Pelvimetry.”) 

In this, as in all other obstetric operations, it is absolutely 
necessary that an exact diagnosis should be made. 

The operator must have a true mental picture of the position 
of the foetus in utero. As stated under the head of cephalic version, 
external palpation and vaginal examination will, in most cases, ren- 
der the diagnosis clear; but it is not infrequent, even in the most 
skilled hands, to make a mistake if these two methods alone are 
resorted to. If there is any doubt it is better to put the patient 
thoroughly under the influence of chloroform and introduce the 
hand into the vagina and two fingers into the uterus. In head 
presentations the ear becomes a most valuable landmark. If it is 
felt, it is with perfect ease that even one of no great experience can 
determine the position of the head. Let it be remembered that in 
but very few eases is there necessity for haste in making a careful 
examination. It is 6nly after extraction begins that work must be 
mpia. 
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Before operating, the physician must have a personal knowh 
edge that all the necessary preparations for the various emergen- 
cies which may arise are at hand. 

Fluid extract of ergot and the usual restoratives, — whisky, 
strychnia tablets, etc., — together with an hypodermic syringe in 
good working-order, should be in readiness. A perfectly clean, 
preferably new, gravity syringe, with an intra-uterine glass nozzle, 
should be filled with some mild antiseptic solution which is heated 
to 118^ F. (Creolin solution 1 to 100 and bichloride-of-mercury 
solution 1 to 10,000 are as good as any.) Basins of hot and cold 
sterile water and a number of freshly-laundried towels should be 
in the room. Sterile gauze, for intra-uterine tamponade, should be 
cut in strips several yards long and two inches wide. Owing to the 
number of reported cases of toxaemia, iodoform gauze should not be 
\ised. A basin of some antiseptic solution and a new nail-brush 
should be in easy reach of the operator. A short-handled forceps, 
in case the after-coming head becomes arrested at the brim, should 
be sterilized. Needles, needle-holder, silk, silk-worm-gut ligatures, 
sponge-holders, and artery-clamps should be boiled and placed in a 
tray of sterilized water. The operator and his assistants must be 
conscientious in the details of antisepsis. If no operating-gown is 
at hand, a folded sheet can be made to take its place. The hands 
and nails are rendered clean with soap and brush and afterward by 
immersion in bichloride-of-mercury solution 1 to 1000 for at least 
five minutes or else in alcohol. 

The patient should be thoroughly ansesthetized and trans- 
ferred from the bed to any ordinary table, which has been covered 
with a blanket and a piece of rubber sheeting. She should be 
placed on her back and the buttocks drawn well over the edge of 
the table. The knees are to be separated and drawn up over the 
abdomen. Confining the knees in this position by means of an 
improvised cnitch made by tying one end of a sheet around one of 
the knees, passing the sheet back of the patient’s head and tying 
the remaining knee with the other end of the sheet will necessitate 
fewer assistants. 
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The vulva and adjacent parts should be thoroughly cleansed 
with soap, water, and brush, and afterward with some antiseptic 
solution. 

The catheter should be introduced, even though the patient 
may have recently passed her water. It is wise for the operator to 
inform his assistants exactly what duty is to be performed by each. 
It is possible to perform this operation simply with the help of one 
physician and a nurse, or some one who will act in that capacity; 
but it is far better to have the assistance of two physicians, — one 
whose sole duty it will be to administer the ansesthetic, and the other 
to assist directly in the operation. In regard to the hand which 
the operator should use in performing podalic version, it should be 
borne in mind that if an extremity is to be grasped the palmar sur- 
face of the hand must be turned toward the abdomen of the child. 
If the back of the child is to the left, the left hand is to be used; if 
to the right, the right hand must be used. From the variableness 
of the position of the child, the physician should attempt to educate 
both hands to an equal degree of tactile sensibility. 

As has been stated previously, version may be perfonned by 
three methods, — externa), internal, and the combined external and 
internal. 

Pelvic version by the external method is so seldom applicable 
that little need be said of it. It is not often resorted to, owing to the 
fact that the substitution of a breech for a head presentation is 
scarcely ever a desired condition. It is not. often practical, inas- 
much as the great majority of the indications for version pre- 
supposes the indication for rapid delivery by bringing down a foot. 
In transverse presentations when the waters have not ruptured, 
and when the breech is nearer the pelvic brim than the head, it may 
be indicated. While it may be in its performance absolutely with- 
out danger to the mother, it must be remembered that it may put 
the cord to such a disadvantage that the clnld^s life will be 
jeopardized. 

If this method is decided upon, the patient should be placed 
upon her back with her knees drawn up so that the abdominal walls 
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will be relaxed. The operator stands to .the side of and facing the 
patient. The exact position of the child should be mapped out. 
The physician then places one hand over the buttocks and the other 
over the head of the child, and, by pulling the buttocks toward 
him and pushing the head up, he attempts to convert the position 
first into a transverse and then into a breech presentation. If the 
presentation is already a transverse, and the breech is nearer the 
brim, the head may be raised as the breech is forced into the pelvis. 
It is necessary that manipulations be made only during the interim 
between pains, and during the contractions of the uterus an at- 
tempt should be made only to retain the amount of advantage 
gained. This method presupposes relaxed abdominal walls, unrupt- 
ured membranes, and free mobility of the child. 

‘ The combined method made so famous by the name of Brax- 
ton-Hicks, who perfected and popularized it, is likewise limited in 
its application, inasmuch as it is not often successful, unless the 
liquor amnii is still present or has only recently escaped, and where 
considerable mobility of the child is still present. It is seldom per- 
formed, since version is nearly ahvays followed by immediate ex- 
traction, and this presupposes sufficient dilatation to admit of the 
entire hand being introduced into the uterus. 

In certain cases of placenta prsevia where haemorrhage is 
taking place before the cervix is very much dilated, the combined 
method is of great advantage. In such cases the prime object is 
to control the haemorrhage, and if the operator can succeed in intro- 
ducing even two fingers into the uterus he may be able to draAv 
down a foot and thus plug the cervix with the buttocks. The opera- 
tioh is not easy or advisable if the head is wedged in the pelvis, nor 
when the uterus is contracted around the child. The patient should 
be thoroughly under the influencq of the anaesthetic and the but- 
tocks drawn over the edge of the table, as has been described. 

Aftejr thorough asepsis on the part of the operator and his 
assistants and of the external genitals and vagina of the patient, 
the entire hand, ’v^hich has previously been dipped into 1 to 100 
creolin solution, and corresponding to the position of the occiput. 
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foljted upon itaelf cone-shape, should be introduced into the vagina. 
^ force imparted to the hand should be gentle and at first directed 

downward and backward, then forward and upward, till the cervix 
IS felt. 

Counter-pressure with the unemployed hand can be made over 
the, fundus of the uterus by the operator better than any skilled 
assistant can do it for him. This counter-pressure answers two 



purposes: the vaginal attachment to the uterus is not put on an 
undue amount of strain and the cervix is forced nearer the examin- 
ing finger. 

If one fii^r only can be introduced, proceed to dflate with 
the index finger (Kg. 84). As soon as two fingers can be introduced 
the head is sought and pushed up toward the side to which the 
oemput is dirtcted, nrhile with the other hand the buttocks are 
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brought down in the opposite direction. If extension of the head 
has taken place the chest of the child will be felt, which should be 
pushed upward in the same way as in case the head is felt. As soon 
as the head is raised beyond the reach of the fingers the knees arc 
sought, since they should now be within reach. The knee must be 
carefully distinguished from the elbow before traction is made upon 
it. There will be no difficulty in doing this if the operator remem- 
bers that the flexed elbow points toward the buttocks and the flexed 



knee points toward the head. It is not necessary to waste time 
looking for the patdla; it is difficult to recognize, and the abore 
rule is accurate. If the knee » felt, it should be grasped (Fig. 65) 
between the two fingers and brought still lower toward the brim; 
at idle same time the other hand can now be used to push the head 
toward the fundus. As the knee is brought down the fingers can bo 
made to slip down the leg until the foot is grasped and extraoted 
(Fig. 66). , 

It sometimes^happens that the foot is fdt before the knea; 
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I m, the position of the great toe and the malleoli will enable the 
physician- to distmguish the foot from the hand. H the foot is felt 

versi^^^*^ **^*^'*^^ ^ brought down, thus completing the 

It has already been said that the external method and the com- 
bined method of Braxton-Hicks are limited in their appKcations. 



Kg. 66.— Representing first act of extraeUMu 


It is the internal method which has the broadest field of appli- 
cation, and which is of incalculable value in certain cases: 

^ The indications and contra-indications have already been 
giV0^ The position of the patient and the previous preparations 
^ the (jame a$ in the e.xtemal method. This operation should not 
^ IXNrItmBed TOta the cervix is fully dilated or dilatable. Under 
th<^hjfh as^tjc preciutions the hand is introduced into the vagina 
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vety gently, until the cervix is reached. If the cervix is not dilated, 
its dilatation should be at once begun. By introducing one finger 
into the cervix it is easy to determine whether any constricting ring 
exists around the os. If such is found to be the case, it may be 
necessary, in case of urgency, to expedite the dilatation by using the 
knife. Until Duhrssen advocated the method we describe it was 
the custom to make a number of superficial incisions, and these 
either did not assist in dilatation at all or else during delivery the 
incisions became tears extending often into the broad ligaments, 
and the resulting haemorrhage required ligation of the uterine 
arteries. Under the Duhrssen method, on the other hand, the in- 
cisions are deeper, extending through the vaginal portion of the 
cervix to the loAver uterine zone, or cervico-vaginal attachment. 
The cervical zone dilates at once completely, and during delivery 
no further tear occurs. It is simply the difference between incom- 
plete and complete (deep) incisions. Either the guarded bistoury 
or the blunt-pointed scissors may be used. Under surgical asepsis 
and anaesthesia, the woman being in the lithotomy position, the 
cervix is dilated digitally until the internal os has merged into the 
lo;wer uterine segment, and then, guided along one or more fingers, 
the bistoury is carried into the vaginal portion of the cervix and 
pressed through to the cervico-vaginal junction. This step is re- 
peated in four to six directions, when the resistance is overcome. 
After delivery haemorrhage may be checked by suture; but ordi- 
narily, if asepsis has been thorough, the incisions heal by first 
intention. 

It should be remembered that the emergency is rare where the 
Duhrssen method is called for, since a cervical ring which will not 
yield to digital dilatation very uncommonly offers. Durii^^ these 
steps — dilatation and, where necessary, indsion — great care is 
requisite to avoid rupturing the membranes. 

This procedure of manually dilating the cervix, while simple, 
is someffmes meet trying on the operators powers of eadtmmoe, 
mid he be forced to delegate a part of its performanoe to his 
asnstant. "The hgnd should be redisinfeeted with creolin solti^ti' 
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1 to 100, which at the same time takes the place of other lubricants, 
whenever there is occasion to introduce it into the vagina. 

When the os is fuUy dilated the operator shoiild pass that 
hand which corresponds to the pdsition of the occiput (right hand 
if the occiput is turned to the right) into the uterus, and move it 
upward until the neighborhood of the foot is reached. The mem- 



fig. 67- — VerMon in h«ad presentation. 


branes are then ruptured high up instead of at the level of the 
lower 8^;ment The advantage gained is that more water remains, 
and this facilitates the version. The movements of the hand must 
be gentle and pains. If a contraction of the uterus should 

take place, the hand must be flattened out and held perfectly still 
tmtil it has mthsided. The head is pushed to one side and a foot 
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is sotight, and as soon as it is xecognized it should be grasped (iPig. 
67). Before traction is made on the foot it is mse to note whether 
the cord is looped over the leg; if so, it must be released. While 
the cord is between the fingers its pulsations should be noted as 
regards their frequency and character, for this may give the oper- 
ator additional reason for hastening the delivery. 

As the foot is drawn down the other hand is placed over the 
fundus and makes counter-pressure. It should be the duty of the 



assistant to govern the movements of the head, and as soon as the 
operator makes traction on the foot he should attempt to carry the 
head in the opposite direction. 

As the operator draws the foot down into the vagina, the head 
ascends to the fundus and the version is completed 68). 

In transverse presentations, if there is no prolapse of the arm, 
tbe same method is to be adopted for performing -rorsion as has 
been desori]^ above, except that, as the head is already above the' 
brim, a foot u'sqnght at oiice. - 
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In oases where the arm has prolapsed, but has not become 
impacted, it can be pushed up with but little difficulty. It is well, 
however, while the arm is still in reach, to fasten a loop of tape 
around the wrist before it is pushed Up. This will be of assistance 
during the extraction, for, by drawing gently on the t{q>e, at least 
that arm will be prevented from becoming extended. 

In those cases where the arm has become prolapsed and long- 
continued uterine contractions have taken place, the thorax may 



have become wedged into the pelvic outlet. It must be borne in 
mind that here it will be necessary to replace that part which last 
came down before the arm and shoulder can be replaced (Fig. 69). 
The thorax must be carried up above the brim before any attempt 
is made to replace the arm. This procedure requires the greatest 
care on the part of the physician, or else a ruptured uterus is almost 
certain to restali If, after making well-directed pressure from 
below with firm: counter-pressure over the fundus, the impaction 
cannot be relieved, it is better to discontimie the efforts to perform 
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version, and either do embryotomy in the interest of the mother or, 
if the mother be in good condition and consents and the outlook 
for saving the child is not too poor, resort to symphysiotomy. 

The indications for version almost always presuppose im- 
mediate delivery. 

Much has been written on the subject: "Which foot should 
be drawn down?” If there is no immediate reason for haste and 
the operator has time to make his selection, it would seem that it 
is best to draw down that foot which is nearest the anterior surface 



Vig. 70. — IntTodaction of the left hand to bring down the posterior (left) leg. 

of uterus. In actual work, however, it does not make much differ- 
ence which foot is brought down. That one is usually best which 
can be soonest recognized and most hrmly grasped (Plate XLIII, A). . 

It is better, in primipane certainly, and often in multipart,, 
that one foot only be brought down, for the cervix which has per- 
mitted a half-breech to escape will be less likely to grasp the 
aftmvcoming hef|d than if it has been dilated by the pelvis alohe. 

. If, howey^, ri^etibn on one leg does not prove successful, it wilt be 
nece^iy to dra^ down the other (F^. 70 and Hate XIIF). As 



PLATE XLIIL 







PLATE XLIV. 



Extracting the Posterior Leg. 
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the fo<rt emerges from the vTilva it is to be wrapped in a warm 
towei, which not only ofiers a better grasp on the part, but also 
tends, to prevent the cool air of the room from causing enough 
reflex irritation to establish respiratory efforts on the part of the 
child. Soon the leg can be grasped in the same "way, and at this 
time traction 'is to be made in the axis of the brim downward 
(Fig. 71). 

It is very necessary that during the entire process of extraction 



Fig. 71. — Sbowiog direction of traction. 


the assistant shotild make prepare in the proper axis on the child's 
head. This tends to prevent extension of the head and also fur- 
nishes the vis a tergo which the patient, by reason of the deep 
ansesthesia, cannot give. 

As the buttocks emerge from the vulva, one finger of the hand 
corresponding to tire flexed thigh should be hooked into the groin; 
this wifi enable the operator to lessen the traction on the extended 
log, Mild ^ the Same time permit him to exert greater tractile force. 

thai^ making traction upward the flexed 
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thigh can be made to clear the vulva. The pelvis should now be 
grasped with both hands and drawn downward — again in the axis 
of the brim. 

As the cord comes down it is to be drawn upon from the 
placental side^ and if it is over one of the legs it must be released 
(Fig. 72) and placed in the position where it will be subject to 
least pressure. In rare instances it will be impossible to draw the 
cord down without making undue traction. If such should prove 
to be the case^ it should be secured by means of two artery-clamps 
and cut. Of course^ if this be done^ it will be necessaiy to hasten 
the delivery as much as possible. 



Fig. 72. — ^Method of releasing the cord. 


When the scapulse appear the arms most be liberated before 
extraction is continued. Under favorable circumstances — that is, 
if the assistant has kept up intelligent pressure on the fundus, or 
if the cervix was fully dilated previous to the version, or if the 
operator has not made traction in too rapid a manner — ^the arms 
will be folded on the chest and their extraction will be easy. 

Even in the hands of the best operators and with the best 
assistants the arms sometimes become unavoidably extended. 
Although their extraction must be accomplished in as rapid a 
manner as possiljle, there is no need of breaking the arm if care 
is takmi. 

The arm wb^ch is to the rear is usually mpre^isanly, liberated. 
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To do this the operator seizes the legs with one hand and carries 
the ohild^s body well upward. This will cause the posterior 
shoulder to be more readily reached^ and will permit more room for 
the manipulations necessary. Two fingers of the disengaged hand 
are passed over the back and posterior shoulder (Fig. 73). The 
shoulder can now be pulled down gently so that the arm may be 
more easily felt. As soon as the humerus is felt it is to be pushed 
forward and toward the opposite shoulder. Now, by drawing the 
humerus downward the arm becomes flexed at the elbow and the 
forearm rests on the chest of the child. Its extraction after this is 



Fig. 73, — Diaengagement of the posterior (right) ami. 


simple, and the same as in unextended cases. If it is impossible 
to extract the arm in this way, the operator should pass the palmar 
surface of his hand over the abdomen of the child and attempt 
to hook one finger over the. elbow of the posterior arm, and by 
gentle traction flex it over the chest. (Plate XLIII, B.) 

After the posterior arm has been liberated, the child’s body 
should be carried downward, and the anterior arm is rarely difiicult 
of extraction. Should, however, there be any trouble in releasing 
it, the anteriojr shoulder is to be rotated to the rear, where, with 
more room, its extraction is simple. 

With the arms released the operator hastens to extract the 
head. ^ 
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If finn pressure has been maintained on the fundus the head 
should be found in the pelvis, either straight or somewhat flexed. 

Extraction of the head may be accomplished either manually 
or instrumentally. Inasmuch as less danger to both child and 
mother results from manual extraction, forceps on the after-coming 
head should be left as a last resort. 

If there be no great disproportion between the head and the 
pelvic outlet, extraction will not be diflicult. 



The child’s body should be wrapped in a warm towel. Grasp- 
ing the pelvis, with his left hand placed underneath the child and 
allowing the legs to straddle over his arm, the operator seizes the 
child’s neck with his right hand, the palmar surface of the hand 
being over the shoulders of the child and the neck between; the 
middle and third Angers (Fig. 74). Firm traction is now made 
almost dir^tly downward. When the occiput has engaged im- 
mediately behind the pubic arch, the child’s body is to be cttfied 
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directly upward (Fig. 75). In favorable cases, the face, brow, and 
head will sweep over the perineum and extraction will be complete. 
So easy an extraction as this is the exception, however, from the 
very fact that those cases which demand version usually presuppose 
a disproportion between the size of the head and of the pelvic canal. 
When such is the case, other manipulations are necessary. The 
operator, as in the preceding method, lets the child’s body rest on 
his left arm. The middle and index fingers of the left hand are 
pas^ into the vagina until the fingers can be applied on either 



Fig. 75.— The cliild is lifted over the perineum and the occiput passes 
from under the symphysis. 


side of the child’s nose, the tips of the fingers resting over the 
malar prominences. Traction is made with this hand downward, 
while with the right hand the occiput is pushed upward and for- 
ward. This manipulation has the tendency to flex the head. As 
soon as flexion is accomplished, the operator grasps the child’s neck 
with his right hand in the manner described above, and now mth 
both hanfla makes fern and continued traction. The left hand 
should remain: over the malar prominences, and not be introduced 
into: the diild’s mouth, if firm traction is to be made with that 
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Traction with the huger in the mouth do« not produce 
flexion to the same degree, and if much force is used fixture of 
the jaw will probably.be produced. H, however, the delivery 
is very difficult and prolonged, if any convulsive movements of 
the child indicate an attempt at respiration, or if the pulsations of 
the cord are becoming imperceptible, a most valuable procedure is 
to introduce two fingers into the child’s mouth, and by sightly 
separating them permit air to enter the child’s mouth, so that res- 
piration may be established. The right hand must now be de- 
pended upon to make the necessary traction to complete the de- 
livery. (Plate XLV.) 



Fig. 76. — Chin arrested at symidiyBis. 


If the head become arrested at the brim, extraction is far more 
difficult. Here the feet must be grasped with the left hand and 
the right fingers placed so as to straddle the nape of the neck, end 
traction is to be made directly downward. At the same time the 
assistant makes firm pressure from above, forcing the head down- 
ward. (Plate XLYI.) Should the head fail to descend, it will often 
do so if it is' made to enter the brim in a transverse position. To 
do this, the operator, in place of making traction while the back of 
the child is directed upward, turns the entire body of the child so 
that th^ ba^k is mieeted to the side which corresponds with the 
Moulder ^t wn;^ posterior. (If the left shoulder was posterior, 


PLATE XI >V. 



Head Imparted at the Outlet. Admitting Air that the Child may Breathe. 



PLATE XI.VL 



.rineum *.nd Occiput Passes from Under the Symphysist 
iistant makes Sunrjiniikif* ^ r J 



PLAl'E X7.VIT. 



Traction while the Head is In the Trans.erse Diameter of the Pelvis. 
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the back of the child should be turned toward the left side of the 
pelvis.) Now, by making ti-action directly downward, the head will 
enter the brim through its greatest diameter and descend into the 
lesser pelvis. Traction now will usually result in the occiput turn- 
ing forward, when extraction may be completed as described 
before. 

Should the occiput not rotate forward, then the perineum, in- 
stead of the symphysis, becomes the fnlerum, and downward trac 



Fig. 77. — Foreeps applied to after-coming head. 


tion will caxise the face and broAv to sweep under the symphysis 
and delivery is completed. (Plate XTA’II.) 

In case, however, extension has taken place and the chin be- 
comes arrested behind the symphysis (Fig. 76\, traction should be 
made upw'ard and two fingers of one hand should be passed into 
the rectum and the occiput ^^shelled” out over the perineum. 

When one or another of these means has been tried and failed, 
forceps should be applied. The authors have obtained better results 
^vith the short-handle Hunter forceps than with any other used. 
I sually the forceps can he adjusted posteriorly (Fig. 77 and Plate 
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XLVIII, A) better and more quickly than anteriorly, but it should 
be applied to that aspect of the child which can be most rapidly 
reached. It should be applied to the sides of the pelvis regardless 
of the position of the child’s head. 

It must be remembered that after extraction of the arms the 
head must be delivered within three to five minutes if a living 
child is to be obtained. It is true that in exceptional cases a living 
child may be extracted within fifteen minutes, but this is very 
rare. Care must bo exercised that the forceps does not slip during 
extraction, or else grave injury will result to both mother and 
child. 

As has been stated before, internal rotation of the fcotus is an 
operation which must be included in the consideration of versions, 
for the operation consists in turning the child in its long axis. 
This operation is indicated only in occipito-posterior ])osition3, while 
the head is yet movable above the brim. The operation should not 
l)e performed if the head has firmly (‘ngaged, nor if the watei*s 
have drained away, nor if for any reason the labor must be hastily 
terminated. If the waters have already drained away and the 
^uterus is firmly contracted around the child, it will be necessary 
to apply forceps and hope for rotation in the descent. In the great 
majority of cases this rotation will ensue. If there is any reason to 
hastily terminate the labor, it is better to perform podalic version 
and extract, provided always the necessary conditions are present. 
An occipito-posterior position is, as a rule, associated with slow 
engagement, and this is often the fii’st factor which attracts the 
attention of the obstetrician to the fact that the labor is not a 
normal one. The physician often makes his first examination in a 
somewhat i)erfunctory way, — tliat is, ho satisfies himself that the 
head is presenting, and perhaps determines that the cer\'ix is slowly 
dilating. If such has been his course, and if after several hours 
repeated examination shows but little increase in the dilatation of 
the cervix, or that the head does not engage even under the influ- 
ence of firm uterine oontractions, he should at once determine what 
conditions are present which are prolonging the first stage. 
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An exaniinatiou with one or two tingers introduced into the 
vagina, even conjoined with abdominal palpation, will often not 
result in the information necessary to determine this point. Cer- 
tainly it will not if the patient is nervous and resists the physician’s 
efforts. An anoisthetic should be administered if satisfactory 
results are to be obtained from the examination. 

The preparation of the patient and th(.‘ operator should be the 
saint; as for podalic version. The operator introduces that hand 
into the vagina which he is in the habit of using when making 
a vaginal examination. If the cervix is dilated so that two fingers 
<*an be passed into the uterus, no fuilher dilatation will be neces- 
sary at this time. The lu;ad should be carefully raised between 
pains, and no undue pressure made upon the membranes. The 
fontanelh's are sought and examined. If any doubt of the real 
}»osition remain after this, the ear should be felt; this will be an 
unfailing guide. 

If the occiput is posterior the cervix should be dilated, pre- 
parat<n*y to performing the internal rotation, in the same way as 
has been described for podalic version. With the cervix fully 
dilateil the hand is introduced into the uterus. If the head has 
slightly engaged, it should be gently pushed up. The fmtus is 
now gi’as])ed and .slowly rotated in its long axis until the occiput 
is anterior. (Plate XLYIIF, T?.) Tlu' hand should now be slowly 
witlulrawn until the head can Ix' grasped, and in tliis position tlie 
operator waits for uterine contraction. When this has occun’cd 
tlio head is driven down and engagement ensues. It is wise to re- 
tain the hand until two or three contracthnis liavo taken place, so 
that file head may be firmly engaged. The case may now be left 
to nature, or, if necessity demands, the forceps may be applied an<l 
extraetion completed. 

The course oi action herein advocated is not novel, nor is if 
a>^ radical as at first sight it may appear. The manageim'nf of 
oceipito-posterior positions has for a long time been a matter of 
strife among obstetricians. The lever, the forceps applied in- 
versely, podalic version, the conversion into a face presentation. 
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such meaus from time to. time have been adiyocated. , When the 
occiput; in faulty position; has become impacted; certain of these 
measures are forced upon us^ with consequent damage to the woman 
and with as yet not sufficiently recognized injury to the foetal brain. 

For the purpose of rotation nothing can take the place of the 
aseptic hand; aside from the fact that at one and the same time 
the hand may detect any additional anomaly hitherto unsuspected; 
such as pelvic deformity; which; aside from being a further cause 
of slow or impossible engagement; may alter the field of election 
at the very best time (from the stand-point of both the woman and 
the foetus); — that is to say, when the conditions are still favorable 
• for version or some other procedure. 

When the occiput rotates backward into the hollow of the 
sacrum, we are face to face with what — there is uniform agree- 
ment — constitutes one of the most difficult cases in obstetrics. The 
clean, educated obstetric hand at the pelvic brim is a source of 
positive safety to both the mother and child, compared with wait- 
ing until exhaustion calls for, for instance, the forceps within the 
pelvic brim. 

A tedious first stage, characterized by short, nagging pains, is 
a fairly-uniform accompaniment of the instances which should 
cause anxiety. It seems clear that manual examination at this 
time will often lead to the adoption of a procedure which will 
alter the prognosis of, and lessen the difficulties attendant upon, 
the persistent oblique and sacro-rotated occipital position. 

This procedure, which has been persistently advocated by the 
authors, has been much criticized on the ground, first, that internal 
rotation of this nature is not permanent and, secondly, that, dila- 
tation having been accomplished and the hand being in the uterus, 
the wiser plan is to perform podalic version. The first objection 
falls to the ground in face of the established fact that over and 
again the manoeuvre has succeeded. Those who fail simply twist 
the head. They do hot rotate the body. The second objection 
cairiie more weight, and where the dystocia is due to the pelvis 
and. not *o the foetus its truth ia now granted. But;, if the size of 
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the foetus added to the malposition is the cause of the tedious labor, 
it will be found advantageous in all instances except those of 
emergency to give nature a chance to dilate the pelvic canal, as 
also to mold the foetal head. It is a sound obstetric rule not to 
interfere needlessly either by forceps or version. 


Prognosis. 

Naturally the prognosis will vary greatly according to the 
conditions demanding the operation. In those cases where retrac- 
tion of the utenis has not taken place, and where there exists no 
disproportion between the head and pelvis, the prognosis for the 
mother should be absolutely good if the operation is performed 
under aseptic precautions and in a skillful manner. The same 
may be said of the child if the operation is undertaken before the 
foital heart shows signs of failure. In the proportion, however, 
as these favorable conditions decrease vdll the mortality-rate of the 
child increase. There should be no mortality at any time for the 
mother unless uterine retraction has taken place, the operation 
being done only as a last resort, or where the pelvic outlet is 
markedly disproportionate to the foetal head. 
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SYMPHYSIOTOMY. 

The operation of symphysiotomy was first performed in the 
year 1777 by Jean Eene Sigault. After a protracted convalescence 
the ultimate result was successful^ and this led other operators to 
test the procedure. The results, however, were not sufficiently 
favorable to lead to its general adoption, as shown by the fact that 
up to the year 1858 the operation was performed only 86 times, 
with the loss of 29 women and the extraction alive of 29 children. 
The operation thence fell into disuse until the year 1866, when it 
was revived in Naples by Morrisani and Novi. Outside of Italy, 
however, it attracted scarcely any attention, receiving but scant, if 
any, reference in works on obstetrics until the year 1890, when, 
largely through the publications of Pinard, of Paris, and Harris, 
of Philadelphia, the attention of obstetricians was attracted to the 
really beneficent results which were being secured through timely 
resort to it. The unfavorable results from the operation during its 
early years were unquestionably due to the lack of appreciation of 
the necessity of both asepsis and of election, and therefore our 
study of the operation need be based purely on the results which 
are yielded in modem times, when both of these factors play the 
chief role in obstetric surgery. 

Tn 1892 Harris collated the operations which had been per- 
formed from January, 18S6, up to July, 1892, as follows: 44 
operations, with 1 maternal death and the loss of 4 children. Up 
to this time the operation had never been performed in the 
United States, although practical obstetricians had been giving 
much attention to another alternate operation having in view the 
avoidance^ of embryotomy, — the Omsarean section. From this date 
on, however, a.s4f by magic, operations were reported from various 
(420) 
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sections of the country until wc are now in the position of being 
able to judge the operation from the stand-point of home results. 
Meanwhile^ Pinard^ in Paris, has been equally active, and the num- 
ber of recorded operations has reached a sufficiently large basis to 
admit even of a degree of dogmatism in the estimation of the proper 
sphere of symphysiotomy. The inevitable result of the rapid 
acceptance of the operation has been, as will be noted, a higher 
mortality-rate, — ^in a measure doubtless due to the inexpertness 
of the majority of the operators performing their first of the kind. 
Further, still, in certain of the cases more accurate pelvimetry and 
greater expertness with either forceps or version would have proved 
symphysiotomy unnecessary. Some men cannot resist the tempta- 
tion to make a record in any new operative field. 

Indications and Limitations . — The aim of the operation of 
symphysiotomy is, through section of the pubic joint, to allow of 
separation of the symphysis, whereby the pelvic diameters are 
widened sufficiently to enable the delivery, per vias naturales, of a 
fd'tus which otherwise would have to be sacrificed. The operation, 

then, is performed purely in the interests of the child, taking the 

« 

place of embryotomy and displacing the Ctesarean section from the 
stand-point of the relative indications. Before the resuscitation of 
symphysiotomy, indeed, the alternative was either mutilation of the 
foetus or the subjection of the woman to the major operation of 
abdominal section. When, therefore, symphysiotomy becomes, as 
it should, an elective operation, with consequent lowering of the 
maternal mortality-rate to ni7, tlierc will exist, other things being 
equal, no further call for embryotomy, and the Ciesarean section 
Avill be reserved strictly for cases which fall under the absolute in- 
dication. It is significant, indeed, that more than one obstetrician 
in Europe is already on record as claiming that the time has defi- 
nitely arrived when the physician is not called upon to sacrifice the 
living foetus. In the United States, however, the time is not ripe 
fer such an extreme statement outside of maternity hospitals. In 
private practice the woman herself or her representative must con- 
tiniie to exercise the right of choice until the mortality-rate from 
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symphysiotomy has fallen to a figure at least as low as in expert 
hands is associated with embryotomy. 

Through experiment on the cadaver we have learned that 
when the pubic symphysis is cut and the knees of the cadaver are 
separated the pubic bones diverge^ without inflicting damage on the 
sacro-iliac joints, to the extent of two and three-fourths to three 
inches. Into the opening formed in front the presenting part of 
the foetus may enter and the following space is gained in the, vari- 
ous diameters of the pelvis. The true conjugate increases to the 
extent of from one-fourth to one-half inch and the transverse and 
oblique diameters gain from three-fourths to one and a half inches. 
It is at once apparent how, with a foetus of average size, this opera- 
tion enables delivery to be accomplished without mutilation of the 
foetus, since the gain in the pelvic dimensions applies with equal 
force to the types of deformed pelves most frequently met with, — 
the flat and the generally contracted. About the same gain in 
the true conjugate is yielded by placing the woman in the Walcher 
position; that is to say, with the thighs hanging over the edge of 
the bed or table. This point should be borne in mind in any case 
Tj^here the contraction is slight, since, if the conditions be other- 
wise favorable, forceps or version may succeed — especially in the 
flat pelvis. 

The indications for the operation are as follow: The consent 
of the woman or her representative. The fretus viable and the 
woman and the foetus not exhausted through protracted labor. 
Careful precedent pehumetry, instniraental and manual, proving 
that there exists dystocia which will not yield to either version or 
the forceps and testifying to the existence of a type of pelvis where, 
after pubic section, the sacro-iliac synchondroses will yield. In 
the generally-contracted pelvis the conjugata vera must be at least 
three and three-fourths inches in dimensions, and in the flat pelvis,, 
where it will be borne in mind the transverse diameter is relatively 
wide, the conjugata vera may be reduced even to two and tbree^, 
fourths inches if the child is below the averagfe size. In impacted 
oceipito-posterioi^ positions and in irreducible face presentations. 
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The cervix must be dilated or dilatable. The presence of ankylosis 
of one or the other sacro-iliac joint must be ruled out. 

Before passing to a consideration of the technique of the 
operation^ it is well to recall briefly the structures involved in the 
operation and to point out the risks to which the maternal structures 
are subjected. In the vast majority of women at or near term there 
exists normally a certain amount of separation at the symphysis, 
provided this be not ankylosed, when, of course, the operation is 
per se contra-indicated. The operation is entirely extraperitoneal, 
the bladder being stripped of the peritoneum, and the urethra lying 
immediately under the symphysis. In certain instances, however, 



Fig. 78. — The bulging of peritoneum and of bladder into the o()ening at the joint. 

(Dickinson.) 

as Dickinson, of Brooklyn, reminds us, the peritoneum pouches 
downward, and there may be danger of injuring this. 

As a rule, however, the bladder and the urethra are the only 
organs which are likely to be injured, and these, we will show, need 
not be if the requisite care is taken during the performance of the 
operation and afterward when the parts are brought together. We 
are speaking now, of course, of the suprapubic performance of the 
operation, the method which is favored by most practical ac- 
coucheurs. The open method of operating involves the structures 
and the vesE»£s which cover the anterior face of the pubes, and the 
selection of this method of operating converts symphysiotomy into a 
much ^ore serioue operation and complicates greatly convalescence 
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as weU. The method described by Ayers is entirely different from 
either^ as will be noted. ! 

The two factors which control the result of this operation are 
election and asepticism. Where the operation is indicated it should 
be performed in a timely manner^ and to-day there is no excuse 
for inattention to the stringent rules of cleanliness whereby the 
surgery of the present is so sharply differentiated from that of the 
past. If but one lesson has been taught by the results secured, it 
is that symphysiotomy need not have a mortality-rate. As will be 
noted later, the fatal cases resulting since the rejuvenation of the 
operation have been due either to the fact that the operation has 
been performed on an exhausted woman, or else, because, through 
inattention to asepsis, the woman has succumbed to septicseraia. 



FSg. 79. — Galbiati-Harns knife. (Uarris's modilication.) 


The instruments essential for the performance of the supra- 
pubic operation are: a stout, blunt-pointed bistoury, a few artery- 
forceps, a needle-holder, needles, a metallic catheter, or a metal 
sound. Silk-worm gut forms the preferable material for sutures. 
The Galbiati knife, which is highly favored by the Italians, has 
been found unnecessary. Indeed, in certain cases, the use of this 
instnunent is dangerous to the integrity of the maternal parts, if 
resort to it be at all possible. 

In certain exceptional instances the i^finphysis of the pubes 
deviates frorh the midline, and in others the union of the halves 
is not cartilaginous, hut bony. When this untoward oompttcation 
is pre^t ft will be impossible tO separate the synSphyidt with a 
knife, and a cbaln-saw is reqninte. Fortunately, this OiOeorrence 
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is a rarity; still, the physician should be prepared for every emer- 
gency, and, therefore, should add a saw to his armamentarium. 

Technique of the Suprapubic Operation . — The method of 
operating which is favored by the vast majority of those who have 
had practical experience is the suprapubic one. There are weighty 
reasons why the open methods (along the anterior face of the pubes) 
should be rejected. If this is selected it will be very difficult to 
avoid infecting the wound with lochia during convalescence, and, 
further, the tissues near the clitoris are peculiarly vascular, — all 
the more so during pregnancy, — and section made in this neighbor- 
hood exposes the woman to the risk of considerable haemorrhage of 
a typo very difficult to control. There are a sufficient number of 
modem instances of the operation on record now, where the supra- 
pubic method was followed, to prove its perfect feasibility, and in 
certain cases its wonderful simplicity. Although trained assistants 
are helpful, their presence is not strictly requisite. 

The woman having l>een amesthetized, the abdomen is pre- 
pared as for an abdominal section, — that is to say, the pubes are 
carefully shaved and thoroughly disinfected. The bladder is 
emptied* An incision is made in the midline down to the recti 
muscles, beginning at the suprapubic eminence, and extending up- 
ward for about three inches. The recti are separated by the finger 
and the handle of the scalpel, and this brings us to the retropubic 
space. A catheter is now inserted into the bladder and handed to 
an assistant to depress the urethra from under the pubes. This is 
a highly-important step, since one of the accidents associated with 
the performance of symphysiotomy is injury to the neck of the 
bladder. The accident is entirely avoidable, and much depends, 
therefore, on the assistant ’who holds this catheter. The operator s 
index finger is next inserted under the symphysis to further pro- 
tect the bladder, and it must be held there until the section of the 
pubic symphysis is completed. If the foetal presenting part has not 
aa yet engi^edv or, in case it has, if the part can be pressed upward, 
the inserting of the finger is easy, and there remains further space 
for the 0idMati knife if the operator prefer it; but in case of en- 
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gagement of the foetal part it will be found difficult to insert the 
finger, and, this accomplished, there is scant room, if any, for the 
sickle-shaped knife. Hence the reason why later operators have 
discarded this knife and substituted the stout, blunt-pointed bis* 
toury. The finger being in place below the symphysis, the union 
of the pubic bones is incised in the direction from below upward 
and from within outward. The operator must not be satisfied until 
he has severed the inferior ligament of the pubes. If he fail to 
accomplish this the pubic bones simply separate at the top, and 
there is scant gain, if any, in the pelvic diameters. As soon as the 
subpubic ligament has been severed, the pubic bones separate and 
the pelvis becomes enlarged. As already noted, a separation of 
from two and one-half to three inches is possible without inflicting 
damage on the sacro-iliac synchondroses. In order to avoid separa- 
tion beyond this, an assistant on either side of the woman should 
make firm inward pressure on the trochanters whilst deliveiy is 
being effected. 

Any haemorrhage occurring during the steps of the operation 
should, if arterial, be checked by torsion or ligature. Venous ooz- 

which is apt to be considerable, is met by the tampon vdth 
sterilized gauze. This tampon is left in place until delivery has 
been effected. 

It has been claimed that after division of the symphysis de- 
livery should be left to nature, except in instances where the con- 
dition of the woman or the foetus requires hasty action. There is, 
however, no advantage in this. The cervix being dilated or dilat- 
.able, since the woman is under anaesthesia, there is nothing to be 
gained by delay. If the head is above the brim, the membranes 
unruptured, or if the presenting part has just engaged and the mem- 
branes are intact, the conditions favorable for version are present 
and there is no valid reason why the physician should not proceed 
to deliver after this fashion. The chances are that the operation of 
symphysiotomy has been called for on account of maternal or of 
fcetal dystpcia, and under such condition, where version is possible, 
it should always be elected over the forceps. Where the presenting 
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part hag engaged, but cannot be delivered short of symphysiotomy, 
owing to contraction of the outlet, the forceps should be applied 
lege artis. If the operation of symphysiotomy has been elected to 
enable the delivery alive of a foetus presenting in a mento-posterior 
or in an occipito-posterior impacted position, then, after symphysi- 
otomy, the malposition should be corrected as far as feasible, and 
delivery be effected by the forceps. 

After completion of the third stage of labor, the operator 
should turn his attention at once to the repair of the wound made 
necessary by the symphysiotomy. The aseptic catheter is again 
introduced into the bladder and handed to an assistant in order 
that the urethra and the bladder may be pressed downward care- 
fully whilst the pubic bones are being brought into apposition. 
This step is a most important one. If neglected, or if parelessly 
performed, the bladder or urethra will be nipped in the symphysis, 
and in the course of a few days a fistula will be established. The 
thighs of the woman are rotated inward, and firm pressure is made 
on* the trochanters by two assistants. The pubic bones are thus 
brought together, and are held there until the wound in the abdo- 
men has been properly sutured and the bandage has been applied. 
It is useless to attempt to suture the symphysis. Nor is this neces- 
sary. Where the operation has been performed aseptically, and a 
proper bandage id applied, the pubic bones will remain in apposition 
and unite firmly. Unless the woman is specially fat, deep silk- 
worm-gut sutures will sufiice for bringing together the abdominal 
wall. If the woman is stout it is preferable to unite the fascia of 
the recti muscle by a running catgut suture and to treat the skin 
and fat by the open method, which insures, in' such cases, firmer 
union. After the sutures are in position and the usual dressing has 
been applied, a wide strip of adhesive plaster, extending from the 
trochanters nearly to the umbilicus, is carried around the woman, 
whilst the assistants are maintaining firm pressure on the trochan- 
ters. This immobilizes the pelvis efficiently, and, barring indica- 
ticm of suppumdon in the wound, this dressing need not be changed 
for from fi've to , ten days. The Ayers apparatus, if obtainable, is 
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very useful. (Plate XLIX.) The after-treatment of the case is 
exactly similar to that which holds for the normal puerperium, ex- 
cept that very likely it will be necessary to catheterize the woman. 
The woman should be kept on her back for the first week, but after 



P'ig. 80. — Ayoi =i s niethcKi of perfunning symphysiotomy. 


this period she may lie on her side. She should be kept in bed for 
at least three weeks, although cases have been allowed to rise sooner 
with apparently no bad eflFect. As a rule, in every woman, after 
symphysiotomy tliere will exist, for a variable interval, a greater 
or less degree of motion at the joint, but we question if this is 




PLATE XLIX. 



Ayers's Apparatus For Use After Si 
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greater than that which normally exists in young primiparse after 
a difficult non-instrumental labor. The fact seems to have been 
overlooked that in probably the majority of gravid women there 
exists motion at the symphysis for a variable interval. This motion, 
however, is not associated with disability, and before very long the 
fibrous tissue becomes organized and motion cannot be detected. 



PifT. 81.’--Slio\ving vi4ation of adjaet*nt sliuclurpa to symphysi;^. A. 
vessels of the diUiris; .S', symphysis pubis: B. bulbi vestibuli; (7, aniniou: 

O. bladder — higher tliaii usual; P, peritoneum: anterior lip of cervix. 

Even if there should remain a degree of separation at the symphysis 
after symphysiotomy, we should not look upon this as an evil, for 
in the event of a future pregnancy a second operation might not b(' 
demanded should the woman be allowed to go to term. 

Method of Operating Snbcufnnpoush/, — E. A. Ayers, of \ew 
Tork, prefers tlie subcutaneous operation, and lias performed it a 
number of times. His dii*ections are as follow: — 
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1. Secure full dilata'.ion of the cervix, if possible without risk 
to the child. 

'J. Have the urethra and bladder held to one side with a sound. 

3. Make tlie initial incision a little above the subpubic arch 
and under the elevated clitoris. 

4. Introduce the left index linger within the vagina, against 
the posterior groove or ridge of the joint, up to the top. 

3. Pass a narrow tenotomy-knife, with the point close to the 
joint, up to within a half-inch of the top, and under the over- 
lying soft tissues. 

0. Substitute a probe-pointed bistoury; meet the left index 
finger with the probe over tlu' toi> of the joint, and work the blade 
through the joint downward until separation is felt l)y the posterior 
finger. 

7. Have an assistant press the month of the wound and the 
tissues lying over the joint with a small piece of gauze. 

8. Deliver with forceps, if possibh*, and refrain from supra- 
pubic pressure, aiming to deliver the head through the cervix with- 
out drawing the latter down below* the syinpliysis. 

9. Hold the bladder w*ell to one side while pressing the pubic 
bones together, 

10. Pass a small strip of gauze into the prepubi<* wound, and 
another against the cervix, after irrigating, leaving both pieces ex- 
posed for easy removal, having refrained from stitching cervix or 
perineum. 

11. Introduce a soft-rubber retention-catheter into the blad- 
der and leave it until sure the patient can voluntarily micturate. 

12. Dress the vulva with gauze and strap the joint with ad- 
hesive strips. 

13. Remove all the gauze in thirty-six hours and irrigate 
vulva and vagina twice a day, keeping the vulva carefully dressed 
between-times. 

Complications . — Tn the reported modem eases, the only ones 
w'hich need concern us, the most unfortunate complication noted 
has been the formation of a fistula of the urinary tract, either 
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vaginal or abdominal. The essential step for avoiding this we have 
already laid stress upon. If, notwithstanding, the accident should 
occur, often the lesion will heal spontaneously under cleanliness 
and catheterization. If spontaneous repair should not occur, then, 
some time after the puerperiuni, a secondary operation will be 
called for. It is a noteworthy fact that fistuhe have chiefly occurred 
in instances where the operation has been resorted to only after 
the fmtal presenting part had become wedged in the pelvic brim, 
and where the Galbiati knife had been used. We believe that 
Avhon it becomes the practice to elect the operation before engage- 
numt, or, at any rate, before futile attempts at engagement have 
necessarily resulted in more or less pressure on the neck of the blad- 
der, this complication will become excessively infrequent. Further, 
w(^ question if the use of tin? Galbiati knife, in cases where the 
presenting part has engaged, is not responsible for many of the 
fistula?. As we have already stated, when the presenting part has 
engaged there is scant room for the insertion of both the finger 
and the knife under tlie sym{)hy»is in the suprapubic operation. 
The insertion of the finger is absolutely necessary in order to insure 
the safety of the bladder; the Galbiati knife is not necessary for the 
performance of the operation. The majority of operations in tliis 
country have been performed without this knife, and we would, 
therefore, limit its utility to instances where the fmtal presenting 
part has 7iot engaged, and where, therefore, there is ample room 
both for the finger and the knife. 

Ilminorrhage as a complication of the operation need not be 
feared where the subcutaneous method is selected. At best this is 
only venous oozing, which is easily controlled by the gauze tampon. 
The open method of operating (along the anterior face of the sym- 
physis), which we do not indorse, entails, of course, Avounding of 
tlie venous plexuses of the vestibule, as also the vessels which 
nourish the clitoris. Hfcniorrhage from this source may be very 
diflFieult to control, and the essential manipulations required carry 
extra chance of infe'cting the woman. The open method of oper- 
ating, tlien, should be strictly reserved for instances where the 
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deviation of the symphysis from the midliiie, or where the bony 
ankylosis forbids the performance of the operation by means of 
the knife, and calls for the chain-saw. 

The further complication which is responsible for the loss of 
a fair percentage is septic infection, — a complication common to 
every surgical procedure, and an avoidable one. 

When the operation was resuscitated it was feared that the 
ultimate result as regards locomotion would be bad. The record 
of the modern cases certities, however, that this fear is unfounded. 
In many of the women there exists for a variable period a certain 
amount of motion at the joint, and in some cases the women com- 
plain of a sensation of motion there; but before long the fibrous 
tissue becomes organized, and these physical and rational symp- 
toms disappear. 

Ayern recently investigated this subject, and reports on , 72 
operations performed by 44 operators. Osseous union occun’ed in 
5 cases; fibrous union in 10; close union in 16; firm union in 26; 
perfect union in 5. In 4 there existed separation to the extent 
of inch; in 1 less than V 2 inch; in 1 ^ ^ inch, and without 
^ exception the pubic joint was in a condition of satisfactoiy union. 
Grandin has recently seen 1 of his cases — nearly four years after 
operation — and there existed absolute immobility. 


Prognosis. 

For the purpose of determining statistically the prognosis of 
this operation, we shall consider alone the data which have accrued 
during the past few years. Prior to this period careless asepsis was 
responsible for the mortality-rate. 

The following data will enable us to judge the prognosis 
fairly: In general the mortality-rate has varied from 8 to 12 per 
cent. Individual operators in the United States have had a number 
of cases without death. Ayers, through his method, has operated 
six timf^s successfully. Many of the fatal cases have died either 
from causes imassociated in any way with the operation or else the 
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oporation has not been an elective one; that is to say, it was post- 
poned until the woman was in a state of extreme exhaustion—when 
any alternate operation would have resulted similarly, or else she 
was septic before operation. 

It may be definitely stated that where the operation is one of 
election it need not have a mortality-rate. The sole risk the woman 
runs is from sepsis; and this risk is associated with every operation, 
whether major or minor. Here, again, the beneficent doctrine of 
election prevails in obstetric surgery. 

However bright the prospects of the operation are for the 
future, it still remains true that for the present it will find its 
chief field in maternity hospitals. We feel that as yet a sufiicient 
number of cases are not on record to warrant the physician in stating 
that there are no untoward results as regards locomotion. In pri- 
vate practice, therefore, it is essential, in order to guard against 
a possible suit for malpractice, to be very guarded in regard to 
the ultimate prognosis in this respect. Our own feeling in the 
matter is that the future .will establish this operation on the firm 
ground of a scientific one, and when that day arrives there will 
exist ntf furt,her warrant for the performance of embryotomy on 
the living in case of the lesser grades of pelvic deformity. 
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CJBSAREAN SECTION. 

If the foetus is removed from the mother bj means of an 
incision through the abdominal and uterine walls, the operation 
is known as Csesarean section. The reader is referred to the 
numerous monographs which have been written on this subject for 
its history and the various modifications through which it has 
passed. 

Perhaps of no other operation can it be said that the applica- 
tion of the rules of modern aseptic surgery has accomplished so 
much as in the one under consideration. It will require time yet, 
however, before the old prejudice among physicians and laity, en- 
gendered by reason of the unnecessary large mortality which ac- 
companied this operation, can be eradicated. Statistics which em- 
^ brace operations performed prior to ten years ago are of but little 
value, inasmuch as the technique of the operation has been so modi- 
fied and perfected that results are entirely different. 

The operation now is no longer postponed until the mother’s 
vital forces have been spent in unsuccessful attempts, either on 
her part or on the part of the obstetrician, in delivering the foetus 
per iJiias naiurales. 

Jndieafione.— Caesarean section may be performed either 
from absolute or relative indications. If the pelvic contraction is 
so marked that delivery of the foetus by the natural passages be 
impossible, or if the pelvic canal be obstructed by solid, benign, or 
midigcant growths, the operation is absolutely indicated. 

; Caesarean section should be performed if the.moth^t k mori* 
btmd or has jupt . died, if the child is still alive. , y 

; Tjii^ relatite indication has a much irider scope, and What 
adva<mibd hero^ in this regard would not have been ad^i^bs a 

" -T -'i ■. A 
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few years ago, when the mortality-rate was so high. However, in 
the light of recent cases, and when it is remembered how great a 
mortality exists as a result of embryotomy, and how repulsive it 
is to every physician to deliberately destroy life, it is certainly clear 
the Csesareau section of the future will be done more frequently 
for relative indications and as an elective operation. 

Given an instance of pelvic contraction in which the chances 
are against the delivery of a living child per vias naiurales, and the 
time for induction of premature labor with resulting viable child 
having elapsed, the obstetrician is justified in performing the 
Caesarean section, provided always the f octal heart-soxmds are clear 
and regular. The operation is not only done here for relative indi- 
cations, but it is an elective one rather than as a last resort, as has 
too often been the case. The patient is carefully prepared for it 
previous to or at the be^nning of labor, and, before she has had a 
chance to become In the least exhausted either by nature or by art, 
the abdomen is opened and the child delivered. When the opera- 
tion is considered from this point, embryotomy of the living foetus 
will become a lost art. 

Operation , — ^Perhaps there is no operation the success of 
which depends so largely on the many and various little details as 
in Caesarean section. The operator must have a personal observa- 
tion of the preparation for the operation, if the best results are to 
be obtained. Formerly it was thought best to wait for the woman 
to go into labor before the operation was begun; but in those cases 
where it has been predetermined that the operation is necessary, 
it is far better to elect the time of its performance. The old idea 
that a certain amount of previous cervical dilatation was necessary 
no longer holds good, in the light of the fact that a few moments 
only are necessary to sufficiently dilate the cervix. The advantage 
which is to be gained by the deliberate preparation of the patient,, 
to {Hty;:hcithing^<^ being able to select the hour and light for the 
opereti^a^ than ^6^ for the dilatation of the cervix 

which ^0 would inducei The statement that 

mrne firmly if labor has already begun is 
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ptuelj theoretical, for, in point of fact, experience with jost sitcli 
cases has proven that the uterus does contract firmly as soon as it is 
emptied. 

Tlie operation is much more easily performed if a sufiieient 
number of well-trained assistants are at hand. It is wise, however, 
that as few hands as possible be introduced into the peritoneal 
cavity, for, in this way, the possibilities of infection are lessened. 
There should be an assistant whose sole duty is to administer the 
aneesthetic; anotlier to assist in lifting out the uterus; another to' 
make compression around the cervix, and still anothw to assume 
the charge of the child. Two trained nurses will be necessary to 
wash the gauze pads and manage the irrigating apparatus. Very 
few instruments are necessary for this operation. 

Two scalpels, one pair of laparotomy scissors, two dissecting 
lorceps, twelve artery-clamps, four long compressive forceps, one 
groove-director, one needle-holder, six large and six small curved 
needles, and a steel dilator should complete the list. A perfectly- 
new fountain-syringe with a glass tube will answer every purpose 
as an irrigator. There should be in readiness eighteen sterilized 
0 towels. 

In place of sponges, pads made of absorbent gauze, large and 
small, and sterilized, should be used. These should be counted be- 
fore the operation and just before the abdominal cavity is closed. 
]Five yards of sterile gauze, cut in stripe three inches wide, should 
be at hand for intra-uterine tamponade if such prove necessary. A 
piece of rubber drainage-tubing, three-eighths of an inch in di- 
anieter and one yard , long, should be boiled and held in readiness 
in case manual compression should fail to control hssmorrh^. 
Two rizes of silk (Nob. 4 and 2), silk-worm gut, and some fine cat- 
gut should be prepared. 

: All instruments and Ugaturos, estcept catgut, ehould be boiled 
finmediately preceding the operation and placed in brays coptai^ng 
etedliaed rrittgr/ The operator, his assistants, ahd nnraes isM. 
apemid t<dtention to rendering thrir hands 
senibldng wibh soap and water, washing fibo htni^ ni 
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then a five-minute immersion in 1 to 1000 solution of biehloride of 
mercury will accomplish this. The operator and his assistants 
should wear perfectly-clean operating-gowns, or, if these are>not at 
liand, freshly-laundried sheets can be used in their stead. It is 
the duty of the operator to see that his assistants do not touch any- 
thing which has not been rendered aseptic after they have disin- 
fected their hands, without repeating the scrubbing process before 
they assist in the operation. 

Where the operation is one of election and there is time for 
thorough preparation, the patient should be prepared in the same 
way as if abdominal section for any other purpose was to be per- 
formed. A mild laxative for two or three days previous to the 
operation should be administered. On the evening previous to the 
operation the pubic repon should be shaved and thoroughly 
washed. A compress which has been ^vrung from a solution com- 
posed of 1 part of the tincture of green soap and 3 parts of water 
is placed over the abdomen and held in place by means of an ab- 
dominal binder. The next morning the patient is given an enema 
of soap-suds and a vaginal douche of 1 to 3000 bichloride-of- 
raercury solution. The towel is removed and the entire surface of 
the abdomen is washed with 96-per-cent, alcohol and afterward with 
1 to 1000 Wchloride-of-mercury solution. A piece of damp bi- 
chloride gauze should be placed over the abdomen and confined by 
H few turns of a roller bandage; this the patient should wear to the 
operating-room. She should be catheterized immediately before 
the operation. 

When the patient is brought to the operating-room she should 
be placed on a firm table, the dorsal position with the knees 
sHghiy flexed. The upper and lower parts of the body should be 
covered over with pieces of new rubber cloth^ and these in turn be 
covered with steiflized towels. The abdominal dressing is removed 
and washed with bichloride-of-mercury solution 

1 to- standing on the patient's right, makes 

through all the layers of the 
now sa^oly enlarged, to a point 
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about four inches above the umbilicus, with the scissors, tising tiiie 
fingers of the left hand to protect the intestines. live or six heavy 
silk sutures should be passed through the upper three-four^ of 
the abdominal incision and left untied. The uterus should now 
be turned out of the abdominal cavity. This is easily accomplished 
if it is drawn toward the operator so that its left border is made to 
appear in the wound and then depressing the abdominal wall under- 
neath it. The temporary silk sutures are now to be tightened^, care 
being taken that no loop of intestine is caught within their grasp. 
The uterus is enveloped in warm sterilized towels and held by the 
assistant. Sterilized absorbent gauze is placed around the lower 
segment of the uterus and over the abdominal incision, so that no 
blood or other fluid may enter the abdominal cavity. A second 
assistant grasps the lower segment of the uterus with both hands 
lightly, prepared to control the htemorrhage by manual pressure if 
such become necessary. It is preferred by some to control the uter- 
ine blood-supply by means of a rubber ligature passed around the 
lower segment of the uterus; but inasmuch as this nearly always 
causes serious injury to the peritoneum and does not control the 
^heemorrhage any better than can be done manually, if is not 
advisable. 

The uterus is to be opened by making a 4 ^/j-inch incision 
through the median line of its anterior surface, embracing the 
middle third of its length. The assistant who is grasping the lower 
segment of the uterus should compress it firmly at this time, to 
control the hmmorrhage from the uterine wall. 

The incision should be made rapidly, and if the placenta is 
attached anteriorly it should be pushed to one side and the child 
extracted. As soon as the child is withdrawn, the assistant whose 
duty it is to take charge of it should clamp the cord With two com- 
premon forceps, cut the cord, and remove the ehild. The operator 
at once turns his attention to the placenta, and, if it is adlie^t, 
rapidly peds It off. All portions of pkoenthl tissoe sltoi^ W etbe- 
fhlly renuwed. It is frequently a wise plan for the M^sb^ 
dnty it is. V etewi^ the utenw, as soon as tlw 





tli6 cd^es of tlie incisioxi between liia i. 
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ttoongh tie iBdnon wd tie 

should be packed temporarily with emw a *1. uterus 



Ffg. 82.-Showing deep guture passed, the loops not cut 


f deep one of No. 2 silk, which passes 

^h all layers of the uterine tissue except the mucous lining, 
«ad the e^sercus suture of No. 4 silk. 

sutures should enter the uterine tissue one^ighth 

ZZ^ f 

’**®*^* the mucous 

* IFhe needle used for this suture should be a 

fiti^e^yapund needle, possesring no cutting edge. 

“ about one-half an inch apart. Time 

eiement in . this operation that any device 
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wHieh cazi safely be.ueed to exjK^te ita perfonjoa^ ^tild iw 
adopted. By threading the needle vith a ^eoe of nlk aiirtiy 
long, and passing l^e sutures in l^e same way as if they Were to he 
continuous, except that the loops be left four or five loiig 

and afterward cutting all the loops, the sutures can be more rajndly' 
introduced than if each suture is on a 8^[>arate needle. This is 
shown in Figs. 82 and 83. 

As soon as all the deep sutures are in positi<m, the temporary 
tamponade in the uterine cavity should be removed and the endo* 



Fig. 88.-'T1 m same, tiis kx^ cut 


metiium sponged ^out with a weak creolin solution. A strip of 
gauze, three inches wide and one yard long, is padrad into the ttiar* 
ine cavity. One end of the gauze should be eanied throu|^ the 
oerv^l canal into the vagina. This gauze not cmly provi^ for 
freta^ drainage, but is an additional safeguard against hssmorrhafiie. 
Punhig the dilatation of the cervical tnd the passage of ^e 
ganae the asaiatMit who is eontmOing the haBtnmrhage by 
preaHire iwmd tlie lower uterine sagxi^ He 

pteseure, carcept at uiriSl ^ iHap 



Trendelenburg- Positi 
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3rHe satiim^ivl^h ^braee the muscular structure of the 
ut^ a>« uo^ mmeA hj three knots, after which the ends are cut 
dtovt. . 

The setthMrpus sutur^ are of silk also, and interrupted. The 
Libert stitch ia the ideal one for bringing the peritoneal e^ea 
together. The nuinher is almost double that of the deep sutures, 
one drawing the peritoneum directly over the knot of the dee^ 
sut^ and an intomediate one between each deep suture. The 
arrangmnent of both deep and sero-serous siitures is shown in 
Rg. 84. 



Fig. S4.-^utiue of uteriup wound, a, deep muscular auture; h, deep 
muscular euture tied, with the ends cut short; c. sero-serous suture passed 
over deep anture; 4, aero-serous suture between the deep sutures, ready to 
he tied. 

As aotm aa all the sutures have been secured the temporary 
abduminal antures are removed and the peritoneal surface of the 
cvl'dtf'tae of Z)ou|^ ^uld be sponged out. If any liquor amnii 
has entered the i^nritoneal cavity it will be better to sponge it out 
^etMh’b Mlntloia. When the cavity is sponged dry the ab- 
domimtl itrtitiins dtonld he introduced. This cleansing of the cavity 
is best {weftmtted with the woman in the Trendelenbui? posture. 
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Silk-worm gut is, perhaps, the best material for this purpose. 
The abdominal walls ai-e weakened to such an extent bj reason. of 
the pregnancy that unusiial care must be taken to prevent the occur- 
rence of ventral hernia. Before the suture is passed the assistant 
should draw the fascia well forward with a pair of mouse-toothed 
forceps. This suture passes throiigh all layers of the abdominal 
wall, including the peritoneum. After these sutures are passed the 
fascia on either side of the incision should be united by means of 
silk-worm-gut sutures, secured by three knots, and the ends cut 
short. The deep sutures are now tied, and intermediate approxima- 
tion sutures used if necessary. 

An antiseptic dressing should be placed over the wound and 
secured by a closely-fitting abdominal binder. If at the conclusion 
of the operation the patient’s pulse is weak and rapid, an enema of 
whisky and hot salt water should be given before she is removed 
from the table. The patient should be put to bed and external heat 
applied to the extremities. In case of collapse continuous irrigation 
of the bowel with hot normal salt solution should be resorted to. 

Nothing should be given the patient by mouth during the first 
^ twelve hours following the operation except small quantiti^ of hot 
water to relieve the thirst. If she suffer much pain, she may be 
given a small dose of morphine hypodermically. At the end of 
the first twelve hours, if she has ceased to experience nausea from 
the ether, small quantities of milk and lime-water can be given, 
which can gradually be increased according to circumstances. 

An attempt should be made to move the patient’s bowels as 
soon as any untoward symptoms, such as a rapid pulse, undue rise 
of temperature, vomiting, or abdominal distension develop. Othei^ 
wise the bowels need not be moved tmtil the third day after the 
operation. 

Calomel triturates, grain each, can be given for iliis pw^ 
pose every hour for six doses. This should be followed by n simple 
enema and a saline mouth. 

Tbe patient sbionld receive nothing but liqmd noniisbmei^ 
during the first we^ after the operation. , The ordinary .ahtkap^e 
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pftd shi^uld 1)6 placed over the vulva and renewed as necessa^. 
Ihe intra-uterine drain should be removed on the second or third 
day. Should the flow at any time be excessive, hypodermic in- 
jections of ergot should be used. Under no circumstances must 
the patient be allowed to assume the sitting posture during the flrst 
ten days. 

The abdominal sutures, except those which unite the fascia, 
should be removed on the tenth day, and with the same care, as 
regards asepsis, as when they were introduced. The abdominal 
binder should be worn for one year after the section is performed. 
Unless some complication prolongs the convalescence, the patient 
should be up and around her room at the end of three weeks. 

This is the method of conducting the elective operation, and, 
if the patient be in good general condition and the various little 
details of aseptic surgery are appreciated and executed, the patient 
should recover. 

If, however, the operation is performed as a last resort, after 
perhaps thirty or more hours of labor, when the patient’s vital 
forces are greatly lowered from her own and her physician’s un- 
successful attempts at delivery, the outlook is by no means so 
encouraging. On the contrary, the mortality in just such eases is 
great, as is, in fact, any other operation which may be attempted. 


Lafaeo-hysterectomy. 


Before the perfection of the method of performing Cmsarean 
section as it is done to-day, the mortality-rate was so high that an 
attempt was made to eliminate the uterine cavity as a possible 
source of infection, by removing the uterus after the child had 
been detracted. This was, without doubt, a great advantage over 
the old xnetbod of either not closing the uterine incision at all or 
ete impe^fly so. 

^ ^ould not be performed at the present time 

of the greater and unnecessary mutilation, 
bulf flie increased risk to the patient, unless 
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there be scune very well defined indication. If the Caesarean section 
is i^rformed on a uterus whose endometrium is already the nte of 
sepsis, or if multiple interstitial fibroids complicate the case, or if 
such marked uterine inertia persist that loss of life from htemor- 
rhage seems imminent, then the entire removal of the uterus is in* 
dicated. 

Operation . — ^Exactly the same preparations as have been sug- 
gested in Caesarean section should be made in case total ablation 
of the uterus is to be performed, except that a greater number of 
long compression clamps and a large piece of thin rubbs: sheeting, 
such as is used by dentists, should be at hand. The details of the 
operation are the same as in Caesarean section until the uterus has 
been turned out of the peritoneal cavity. At this time, instead of 
using manual compression, a piece of rubber tubing should be 
passed around the lower uterine segment and loosely tied with one 
knot. A small opening is now made in the rubber sheeting, which 
should be made to encircle the uterus just above the rubber tubing. 
The elasticity of the rubber sheeting will cause it to fit closely 
around the uterine tissue and prevent any fluid from the uterus 
^teiing the peritoneal cavity. With everything in readiness the 
assistant draws on the ends of the rubber tubing until the circula- 
tion is cut off. The operator at the same time hastily opens the 
uterus and extracts the child. The placenta is detached, and after 
double ligation of the ovarian arteries the uterus is amputated just 
above the rubber sheeting with the scalpel. If the endometrium 
has been the site of septic infection great care must be taken that 
no fluids enter the peritoneal cavity. The stump above the rubber 
tubing should be careftdly disinfected and seared with the Faquelin 
cautery. If the patient is in poor condition from either sepus dr 
ether causes, it is better to treat the stump extraperitoneally, in- 
asnmch as this shortens the operation and lessees ^ock.: iH the 
stufiip is to be treated extraperitoneally for the rttuanrs .illready 
giv^, the wirf loop of the Koeberl^ gcrasetir 
around stump just below the rubber ^hiog. It is 
see ^at no porilon of the bladder is <»ughtudthu)i 
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loop* This accident can be easily prevented if a sound is passed ' 
into tbe bladder' to clearly define its attachment to the anterior .wall 
of the cervix. T^he stump should be firmly compressed with the 
wire loop until the tissues are blanched. The stump should then bo 
trimmed until it is three-fourths of an inch above the wire. The 
rubber tubing is removed as soon as the wire is tightened. The 
stump should again be cauterized and the two pins which accom- 
pany the dcraseur passed through the stump, just above the wire, 
at right angles to the abdominal wound. The peritoneum should 
now be stitched with catgut around the stump. The culrde-sac of 
Douglas should be carefully sponged out and the abdominal wall 
closed. 


The operation is completed by powdering the stump with 
iodoform and applying the usual antiseptic dressings to the ab- 
dominal wound. The stump, which of necessity sloughs away, 
renders the convalescence tedious and the dressings frequent. The 
stump comes away in ten to twelve days and leaves a gran ulating 
surface. If the cervix is now dilated, and in this way we permit 
drainage from below, the wound will heal much more rapidly. A 
piece of gauze can be passed from above through the cervical canal 
into the vagina. If, however, the patient’s general condition be 
good, and if the Aperation is determined upon from an elective 
stand-point, so that ample preparations can be made, and if the 
uterine body is the site of multiple fibroids, then the entue uterus 
together with the cwvix, should be removed. In this case, as soon 
as the uterus is amputated and the field of operation disinfeoted, the 
assistant secures the rubber tubing by tying a double knot. The 
Operator then proceeds to free the bladder from the anterior sur- 
face -of riie lower uterine segment. This can be earily and rapidly 
done by. inmsing the peritoneum just above the bladder-fold and 
i^i^ping the tdadder-attachment off with the finger. The broad 
..hgMse&t should; SOW" he secured on either side by means of very 
ligature palpation, the uterine artery can be found 


red. ;The va^al attachments to the cervix should be out 
ahcb tHe. Btirinp rmnoved. . Any hleeding-poiuts should be. 
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cauglit in the forceps and ligated. The ligatures should all be left 
long, and as soon as all haemorrhage is controlled the ends should 
be passed into the vaginal opening. Sterile gauze should be packed 
in the supravaginal space, and the peritoneum closed by sewing the 
posterior peritoneal layer of the cul-de-sac to the peritoneal cover- 
ing of the bladder with a continuous catgut ligature. In this way 
the raw surface is placed entirely extraperitoneally. The pelvis is 
carefully sponged and the abdominal wound closed. There is no 
necessity for drainage from above. The after-treatment should be 
the same as for Cassarean section. 


Laparo-elytrotomy. 

The operation for removing the fa'tus through an incision in 
the flank possessed advantages at the time when antisepsis and 
asepsis were unknown, inasmuch as it obviated the necessity of 
opening the peritoneal cavity. The improved Csesarean section is 
so much easier of accomplishment, and is fraught with so much 

less danger, that the necessity for this method no longer exists. 

* 

# ' 

PbOONOSIS of the C^AHE AH SEpTION. 

There is no obstetric operation in which elective snrgery plays 
a greater role in determining the prognosis than the one . under 
consideration. Where the Caesarean section is only determined 
upon after forceps and version have failed, the woman being ex* 
hamted and the child as well, the mortality-rate is necessarily high. 
The elective Caesarean section, on the other hand, so simple and so 
aconrate is its technique, subjects the woman to but one risk, and 
this is septic infection. 

The Caesarean section should alone be judged by its modern 
f|mi^ The mortality-rate in the past, ranging frmn ^ to 50 per 
cent., was due sitiber to faulty technique or to sepns. At Ae ]?*<»* 
ent,-Wbe9 the advantage of predetermining the operation. M 
hised, the dei^briate, as is noted, barring sep^ itti^tloh/ 
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lowered approximately to that which is associated with difficult 
embryotomy. 

Certain statistics collated by Robert P. Harris are the follow- 
ing: Of 13 cases where the operation was performed before labor 
had begun> 10 women recovered and 13 children were saved; of 6 
cases where the operation was performed at the beginning of labor^ 
6 women recovered and 6 children were saved; of 12 cases where 
the women had been in labor from two to six hours^ 10 recovered 
and 11 children were saved; of 18 cases where the women had been 
in labor from seven to twelve hours, 8 recovered and 13 children 
were saved. 

These figures speak most eloquently in favor of the elective, 
predetermined, Caesarean section. Two of the three deaths in the 
category where the operation was performed before labor had begun 
were due to septic infection, and the third succumbed to secondary 
haemorrhage. 

The record of individual operators in the United States and 
abroad surpasses the above statistical data, giving us, in general, a 
mortality-rate varying from nil to 10 per cent 

Thb result of asepsis and of election, then, has been to place 
the modem Ca^arean section on the same plane as other major 
surgical operations, *with the addition of saving from 90 to 96 per 
cent, of infantile lives otherwise infallibly doomed. 

As regards the Porro operation, the prognosis will probably 
always remain gloomier, owing to the extra^ complications which 
necessitate resort to it. The mortality-rate, however, has been in 
recent times lowered to about 15 per cent., and this percentage is 
lowered according to whether or not the operation is made one of 
election. 



CHAPTER XVIII. 


EMBRYOTOMY. 

Under the term ‘^embryotomy'’ are included a number of 
operative procedures which have received distinctive names^ but 
the uniform aim of which is to deliver the foetus per vias naturales 
after its mutilation to a greater or a less degree. In modern times 
the sphere of these operations has been greatly narrowed, owing to 
the perfection in technique and in results of induced labor and of 
Caesarean section on the one hand, and owing to the resuscitation 
and elevation to a scientific plane of symphysiotomy on the other 
hand. 

Embryotomy, generically considered, includes the following 
operative procedures: 1. Craniotomy. 2. Cephalotripsy. 3. Evis- 
ceration. 4. Decapitation. 

In general the indications for these operations are: 1. Con- 
tracted pelvis, the fmtus being dead or non-viable and the con- 
jugate diameter measuring above two and one-half inches. 2. Ob- 
structed labor, due to monstrosity or to hydrocephalus. 3. Im- 
pacted shoulder presentation, impacted after-coming head, or irre- 
ducible face presentation, the foetus being dead. 

It will be noted that under these indications the proviso is 
made that the foetus be dead, except when dealing with monstrosi- 
ties. Our reason for such proviso is the belief, stringently insisted 
upon throughout this treatise, that, the maternal condition not 
contra-indicating in the manner sufficiently dwelt upon in the chap- 
ters on the Caesarean section and symphysiotomy, recourse to these 
operations will usually be justifiable, and embryotomy of the live 
foetiis rarely be so. This, at any rate, has become the modem rule 
in materiBty hospitals. 

In private'^ractice the questiott stHI remains open to the choice 
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of the patient, and will so remain until the Usesarean section be- 
comes as safe an operation as, in the hands of an expert, embry- 
otomy should be. In a given case, however, it is the bounden duty 
of the physician to set the relative stand-points of the two opera- 
tions impartially before the woman. Neither sentimentality nor 
religious training or belief should swerve. To speak as definitely 
as possible, the woman’s chances of i-ecovery under embryotomy 
are fully nine out of ten, but then she loses her child; under the 
Csesarean section the chances against her are two out of ten, whilst 
the child’s chances of survival are nine out of ten. This fair esti- 
mate is, of course, based on the assumption that the Csesarean sec- 
tion is an elective one, ahd, further,— a point to be well noted,— 
that the embiyotomy of the living fmtus is not an elective one, for 
embryotomy under this condition will never become strictly elect- 
ive. Where the Caesarean section is not going to be taken into 
consideration, tlie average physician, outside of a hospital, will 
attempt every other possible procedure before deliberately electing 
an operation wliich entails the taking of life, even though it be to 
save life. This is an absolutely erroneous working basis. Where 
the cau6e of the pelvic dystocia is recognized, our science is well- 
uigh exact enough to enable the properly-trained physician to pred- 
icate the chance of delivery of the live fietus of average size by 
means of the non-mutilating minor operations. Therefore, due 
election is as possible in the case of embryotomy as it is in case of 
any other obstetric operation. There is no credit in delivermg the 
woman by embryotomy when she is so exhausted as to have lut 
slight chancd of surviving the operation. In major dystocia, t en, 
embryotomy of the living fmtus should be elected in order to avoid 
a single, percentage of mortality-rate; else the maternal c^ce 
from the Cifisareen section arc far better than from non e ec i 
embryotomy. That is to say, where the choice lietween t e two 
operatioBa is baaed oB an absolute indication, the one or Ae othe 
must be deUbenitety elected. It is the bordcr-hne cases w ic 
always call for the soundest judgment, and here, or una e • » - 
physiotoBiy cau stand between the Cspsarean section an 
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otomy of the living fmtus. As is amply emphasized under the sub- 
ject of symphysiotomy, there is to-day left little ground for the 
choice of embryotomy. Under an absolute indication the Csesarean 
section is as safe for the woman as the difficult embryotomy, and 
under the relative indication pubic section narrows very strictly 
the indications of embryotomy. In the near future, then, the physi- 



Fig. 85. — Braun's trephine. 


eian in private practice, as he is now in hospital practice, may be 
relieved of the duty of killing the feetus in cases where, through an 
alternate operation, both woman and feetus may be saved. 

1. The Operation of Craniotomy . — This operation, as the 
name implies, aims at diminishing the bulk of the fcetal skull. It 
is perfonned either on the before-coming or on the aftei;-coming 
head. In the latter event it will rarely become a question of killing 
the feetus, since the child will usually be dead before craniotomy 



Fig. 86,~ Blot's perforator. 


is demanded. At best, craniotomy must be considered a difficult 
operation. The working room is slight owing to the contraction 
of the pelvis; for the same reason the cervix is rarely fully dilated; 
injury to the maternal parts is not an unlikely occurrence, and this 
traumatisTn increases greatly the risk from septic infectipti or, in 
any event, will complicate the convalescence. 
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The essential instruments requisite for the performance of 
craniotomy are: A trephine for perforation; a cranioclast for ex- 
traction. There are a number of types of perforators, such as 



Fig. 87.— Martin's trephine. 


Karl Braun’s trephine, Blot's perforator, Martin's trephine, Nae- 
gele’s scissors. Braun’s and Blot’s instruments are particularly use- 
ful in case the operation is performed on the before-coming head; 
the scissors answers best for the after-coming bead. 



Fig. 88. — Scissors- perforator. 


Tlje head having been perforated, a sound (like the uterine or, 
better still, the metal urethral) is needed to break up the brain, and 
a syringe to wash out the contents of the cranium. This accom- 
plished, the cranioclast or craniotraetor — a better term, since it 



Pig. 89. — Braun's caranioclast 


defin«(s the of the instrument — comes into play. The best 

instniinent is of Kwi Braun. 

The. of the operation are the following: The external 
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genitals and the vagina liaving been thoroughly asepticized^ the 
woman is placed on a table^ the bed not suthcing for any of the 
major obstetric operations. The instruments are sterilized and the 
hands of the operator and of his assistant are carefully cleansed. 
Too much care in this respect is* not possible, since the sole risk in 
expert hands to which the woman is subjected is septic infection. 
If the woman be not excessively nervous, and the operative indica- 
tion be not an extreme one, ansesthesia is not absolutely essential. 
In view, ho^vever, of its safety, we always counsel it. 

The bladder having been emptied by catheter, the woman is 
placed in the lithotomy position and we proceed as follows: — 

(a) Craniotomy of the Before-coming Head . — The foetal head 
should be steadied at the brim through suprapubic pressure made 
by an assistant. The operator determines the position of the head 
through vaginal examination and selects the preferable point for 
perforation. Either a parietal or the occipital bone will be access- 
ible, and one or the other should be chosen, sutures and fontanelles 
being avoided. The fingers of the left hand are placed against the 
foptal head to steady the trephine and to guard against injuiy to 
' the maternal parts. The trephine is pressed firmly against the 
head, its handle is steadied by the operator’s right hand, and the 
nurse or the second assistant turns the screw of the trephine until 
the head has been entered. The trephine is now removed and the 
metal sound is inserted into the cranium to break up the brain. 
The nozzle of the syringe or a glass in*igating tube, fitted to the 
syringe, next takes the place of the sound and the brain is washed 
out. (Plate U, Fig. 1.) 

It has been contended that the preferable practice is now to 
leave the case to nature. We can see no advantage in this. The 
woman being aufiesthetized, it is better to follow pei^oration with 
extraction. We thus avoid what may prove futile efforts on na- 
ture’s part, and we thus forestall possible maternal exhaustion. 
The left or gi^ooved blade of Braun’s cranioclast is inserted into the 
opening made by the trephine; the other blade is applied to the 
outside of tw skull, being guided into position by iin^rs of the 



. embryotomy. 


453 


right or left hand^ ^ocordin^ as flip ui i • 
the right side of the pelvi« The hi l 
turned home, which rLlts in fir. 'f ^ « 

brim until the hUd reacVrihe Jll T “ 

of the pelvic outlet. Tlie foetus 1 

ihe foetus having been extracted and the 



P a^ta having been expressed, an intra-uterine douche of 2-per- 
cent^Un or of 1 to 8000 bichloride solution is given. 
r.«« extraction by the cranioclast proves difficult owing to 

-ywlding of occiput, the cephalotribe, as will be noted, 
o«^ robstituted. It is to be remembered that extraction by 
«e eramwlast is possible because, the cranial contents having been 
traction on the head causes it to be compressed, and 
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thereby diminished by the pressure exerted by the pelvic waQs» 
Undue pressure is to be avoided in order to prevent, in turn, trau^ 
matism of the maternal parts. 

(6) Craniotomy of the After-coming Head . — ^The opera1i<Bi on 
the after-coming head presents greater difficulties than that on the 
before-coming head. The trunk of the foetus having been eX** 
tracted, it is in the way of the necessary manipulations* Only ex- 
ceptionally, also, Avill it be possible to elect the desirable point for 
perforation, this point being the occipito-atloid ligament. Further 
still, after perforation and excerebration, if the head be wedged 
tightly at the brim, the greatest possible care is requisite, in in- 
serting the blades of the extractor, in order to avoid inflicting con- 
siderable traumatism on the maternal parts. 

When possible to reach the occipito-atloid ligament, the scis- 
sors-perf orator of Naegele is the best instrument. When the neces- 
sities of the case require perforation through the dense mastoid or 
occipital bone, the perforator of Martin or of Blot, being smaller 
than the trephine of Braun, should be selected. 

The steps of the operation are as follow: After thorough asep- 
sis of the genital tract and emptying of the bladder, one assistant 
steadies the head by suprapubic pressure, and a second pulls the 
trunk of the fcetus laterally, downward or upward, according as the 
operator has decided to perforate under the pubes, to one or the 
other side of the pelvis, or from below upward. If the occiput has 
been rotated under the pubes, as it ordinarily may, the operator 
determines with the finger the occipito-atloid articulation, and 
guides the scissors along this finger to the site. The finger must 
remain in position during perforation, in order to protect the blad- 
der in the event of the scissors sli|>ping. The wedge of the scissors 
having been entered at the articulation, pressure on the handles 
enlarges the opening into the cranium laterally, and next, by rota- 
tion of the scissors, similar pressure enlarges the opening antercH 
posteriorly. This having been effected; the scissors is removed and 
the metal smmd is inserted for the purpose of breajidng up the brain, 
Thia contents of the cranium are next washed with 
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water thrown in by the syringe. If the pelvic contraction be not 
marked and uterine contractions are active, the excerebrated head 
may be born spontaneously. As a rule, however, extraction by 
the cranioclast is essential. The left, grooved blade of Braun’s 
cranioclast is inserted into the cranial cavity, the right blade is ap- 
plied laterally, the instrument is locked, and the screw is turned 
home. Traction is made in the axis of the pelvic inlet or outlet, 
according to whether the head is in the cavity or on the pelvic floor. 
(Plate LI, Fig. 2.) 

If the position of the head is such that the occipito-atloid liga- 
ment cannot be reached, it becomes necessary to enter the skull 
through an opening made in one or another of the cranial bones, 
and then the scissors-perforator will not answer. Either Blot’s or 
.Martin’s instrument is firmly applied to the point selected for per- 
foration, and the skull is trephined. The other steps are similar 
to those just stated. 

At times the f<ntal head is extended at the outlet, so that prac- 
tically we are dealing with an impacted face presentation. Under 
these circumstances the skull may be entered with the scissors-per- 
forator* through the roof of the mouth. 

Exceptionally, owing to density of the cranium, it becomes 
impossible to extract witli the cranioclast. Then, as will be noted, 
it becomes necessary to resort to cephalotripsy. 

The operation of craniotomy having been completed and the 
placenta having l>een expressed, an intra-uterine douche of 2-per- 
eent. creolin or of 1 to 8000 bichloride solution should be adminis- 
tered. In the event of injury having been inflicted on the pelvic 

floor, the same should be repaired. 

2. The Operation of Ceph(il 4 )tripsy.—The aim of this oper- 
ation is to crush the skull in order to allow of readier extraction 
than is possible in certain instances by means of the cranioclast. 
The latter instrument is a tractor, pure and simple; the cep a o- 
tribe is at the outset a crusher and afterward a tractor. Perfora- 
tion is as essential an initial step as in a case of craniotomy, 
advantage, therefore, which the cephalotribe has over t e cram 
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oelast is that, being a more powerful instrument, it enables the 
operator to overcome the difficulties in the way of deliveiy by the 
simple tractor offered by a dense and fully-ossified cranium. The 
cephalotribe, however, has the disadvantage of being a bulkier in- 



Kig. 91.— Lusk’s cephalotribe. 


strument than tlie ci*anioclast, and, further, occupies more space in 
the pelvis, since neither of the blades is applied within the cranial 
cavity. For this reason, therefore, the cranioclast is to be preferred 
whenever the emergencies the given ease will allow of its applica- 
tion. 

Simpson, Hicks, Hreisky, Lusk, and otliers have devised useful 



Fig- 0*2.— Tnrnier’si basiotribe. 


forms of the instrument. Lusk^s cephalotribe, in moat respects, 
will answer best where the instrument is indicated at all. Practi- 
cally Tamier’s basiotribe will be found to take the place of either 
cranioclast or cephalotribe. The head is perforated by means of the 
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central screw and the blades are then applied to the head and locked 
aronnd the perforator. Obviously, since the cephalotribe is ap- 
plied entirely between the walls of tlie pelvis and the fcetal head 
and since, further, the instmment, whilst diminishing the diameter 
of the head in one direction, increases it in another, it is applicable 
only when the operation is indicated in the presence of the minor 
grades of pelvic contraction. 

!N otwithstanding its advantages in certain cases, the cepha- 
lotribe is a more dangerous instrument than the cranioclast. In- 
jury to the maternal parts is more likely, owing to the increased 
room in the pelvis its use entails; and, further, owing to the spicula 
of bone which are apt to project as the result of the crushing force 
applied. Still, the instrument is a most essential one in fortunately 
rare instances. 

The initial steps of cephalotripsy are similar to those for crani- 
otomy, — thorough asepsis of the genital tract, hands of operator 
and assistant and instruments, followed by perforation and excere- 
bration. The blades of the cephalotribe are next applied accurately 
to the fcrtal head, under the guidance of the fingers in the vagina. 
The screw is then turned home and the cranium is crushed, being 
elongated in the diameter opposed to that in which the crushing 
force is exerted. This latter point is ever to be borne in mind, so 
that during the process of extraction the enlarged diameter of the' 
foptal skull may be rotated, wliero choice exists, into the larger di- 
ameter of the pelvis. Extraction is made even as with the forceps, 
in the axis of the inlet, until the head reaches the pelvic floor, and 
then in the axis of the outlet. After deliveiy of the foetus and the 
placenta, an intra-uterine douche of 2-per-eent. creolin or 1 to 
8000 bichloride solution is (o be administered, and any injury to 
the pelvic floor is to be repaired. 

3 and 4, Evisceration and Decapitation , — These operations 
are applicable to instances where the fcptus lies transversely in the 
uterus, and impacted to such a degree as to forbid version, for the 
purpose of bringing the fmtnl head in such relation to the pelvic 
brim as to permit of craniotomy. 
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Evisceration is called for where the neck of the foetus cannot 
be reached, whereas, when it can be reached, decapitation finds its 
sphere of action. Both these operative procedures must be con- 
sidered as well-nigh the most dangerous of all obstetric operations. 
Aside from the increased risk of direct traumatism to the uterus, 
in which organ, necessarily, the manipulations take place, the lower 
uterine segment is usually thinned, particularly in neglected cases, 
and, therefore, there exists considerable likelihood of rupture of the 
uterus. 

Where the neck of the foetus is not accessible and evisceration 
becomes the operation of necessity, the steps are as follow: After 
thorough asepsis of the genital tract, and similar precautions in 
regard to the hands of the operator, his assistants, and the requisite 
instruments, the scissors-perf orator is guided along one or more 



Fig. 0.3 . -- 1 »ne- tV) rt e | 


fingers in tlic vagina to the most accessible portion of the fcetal 
trunk, is inserted to its full depth, and the opening thus made is 
enlarged by pressure on the handles. The metallic sound is next 
inserted into this opening, and the contained organs are broken up. 
This process is tedious and calls for extreme caution lest the sound 
perforate the f<ptus, and thus inflict damage on the uterus. When- 
ever possible the finger of the operator should take the place of the 
sound. The cavity having been emptied of its contents, any pro- 
jecting spiculse of bone are removed by the bone-forceps, and then 
the fa?tal trunk may possibly be bent on itself through traction 
applied by the blunt hook, and l>e thus delivered. Should this 
manipulation fail, the operator will l>e obliged to break the foetus up 
further, dismembering it, and resorting to the cranioclgst or to the 
cephalotribe for the extraction of the fmtal head. A number of 


EMBRYOTOMY. 


459 


complicated instnunents, such as chain-saws, have been devised for 
use in these extreme instances; but they are one and all open to 
the objection that, being difficult to apply around the foetal trunk, 
they are liable to inflict great damage on the maternal structures. 

A simple device is the following: When possible a sterilized gum- 
clastic catheter, threaded through its eye with a stout sterilized 

^ 

Fig. 94. — Crochet and blunt hook. 

cord, is carried around the trunk of the ftetus. The catheter is un- 
threaded and remoA’cd, leaving the cord around the fojtus. The 
ends of this cord are brought out of the vagina through a cylindrical 
speculum, and then, hy traction on the ends of the cord, the foetal 
trunk may usually be sawn through. This failing, the sole alterna- 
tive is to cut through the spinal colnuin hy the scissors. The name 
of spondylotomy has been applied to these procedures. Such an 
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decapitation. The simplest of all is the Braun hook, or decollator. 
This hook can be used in every instance where the more complicated 
apparatus can; it is serA'iceable where the latter is not, for the 
reason that if there is not space enough to pass the decollator it is 
likewise impossible to adapt the chain-saw; it is readily rendered 
aseptic and is less likely to injure the maternal parts than any of the 
other devices. 

In an emergency, where the Braun instrument is not at hand, 
a stout sterilized cord may be carried around the fcntal neck by 
means of a sterilized elastic catheter; the ends of the cord are 
carried through a cylindrical speculum out of the vagina, and a see- 
saw motion associated with traction vnW sever the head from the 
trunk. Whenever possible, however, the Braun hook is to be pre- 
ferred, and the steps of the operation are as follow: The bladder is 
to be emptied. The genital tract, the hands of the operator and of 
his assistants having been carefully asepticized, the foetal arm is 
brought down out of the vagina and handed to an assistant, who, 
through the exerted traction, steadies the fa*tal neck at the brim 
and makes it more accessible. It is desirable to exert traction on 
this arm by means of a tape or a towel tied to it, otherwise tlie assist- 
ant will be in the way of the operator. 

The aim of the operator is to pass the hook around the neck 
of the foetus, and this is accomplished as follows: Inserting two 
fingers of the right or the left hand (according as the foetal head 
occupies the left or the right half of the pelvis) into the vagina, the 
hook is passed flat along these fingers until the neck of the fostus 
is reached. The point of the hook is then guided around the neck 
by these fingers from above downward, in order to lessen the risk 
of injuring the bladder. (Plate LII.) Finn traction is then 
made on the hook in order to assure a thorough hold jem the neck, 
the fingers remaining in place so as to certify that the |)pmt of the 
hook is not injuring the maternal parts. The hook is rotatisd^ trac- 
tion being maintained until the neck is felt to yield the 

breaking of tixe spinal column. As a rule, the softipai^ idso are 
thm severed, and the hook is removed along the If the 
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Insertion of Braun's Decollator. 



JEMBRYOTOMY. 


401 


hook has faUed to sever completely the muscular attachments, the 
scisSors, guided along the fingers, must be utilized. 

The neck of the fmtus having been severed, traction on the 
prolapsed foetal ajnh will ordinarily serve to deliver the trunk, the 
foetal head sUpping upward. The next step is to remove the head. 

If the indication for decapitation has been an impacted trans- 
verse position of the dead foetus, in a ixjlvis where there exists no 
special disproportion between the pelvis and the foetus, the forceps 



will answer for extraction. The head being steadied at the pelvic 
brim by an assistant, the forceps is applied in the usual manner, 
and delivery is effected under the rules applicable to the forceps 
operation. 

Where, however, there exists dystocia due to contracted pelvis 
or to large foetus, the manipulations become more difficult according 
to the degree of dystocia. The method of inserting the blunt book 
into the cranium through the foramen maginuu and delivering by 
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traction has been advocated, but should be rejected owing to the 
risk of the hook’s slipping and injuring the maternal parts. The 
preferable method is the following; If the head can be fixed at 
the brim with the foramen magnum presenting toward the vagina, 
then excerebration by the metal sound and extraction by the crani- 
oclast or the cephalotribe is advisable. If the head cannot be so 
fixed, then perforation by the trephine or the scissors-perforator is 
demanded, followed by extraction by the eranioclast or the cephalo- 



tribe. The risk to the maternal parts is here great, owing to the 
fact that the point of impact of the trephine or scissors can rarely 
be at a right angle, and there is, therefore, great danger of the 
instrument's slipping. If the pelns be large enough to permit of itt* 
introduction, Tamier’s basiotribe will answer admirably. 

The utenia having Vicon emptied, a 2-pev-cent. ereoliti or a 1 to 
8000 bichloride douche should l)e administered, and legion of the 
genital tract be repaired as completely as is possible. 
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Aside from impacted transverse presentation, decapitation 
may he called for in case of locked twins. 

The trunk of one fietus having been born, and it being found 
impossible by manual and postural treatment to decompose the 
wedge formed by the fcrtal heads, the only possible resource is the 
sacrificing of the first f<jetus' in case it be not already dead — in 
order to give the second foetus a chance of life; for it is the first 
fcetus, the trunk of which is born, whose life is most endangered. 
The steps of the operation do not differ from those just stated. 


Prognosis of Kmbkyotomv. 

It is not possible to state specifically the death-rate from em- 
bryotomy, The statistical data at disposal are useless, because of 
the fact that many of the ri*oords iu(»ln<le op*valions performed be- 
fore the stringency of asepsis was recc^gnized, and, further, because 
the operation, except under absolute indication, has rarely been 
one of election. It is a significant fai^t that the mortality following 
embryotomy is higlicr in })rivate than in hospital practice. The 
reason ts that in the fornuu’ practice th(‘ T(*mptatioti is to test the 
method of delivery by fon'cps and version l*c*foie resorting to em- 
biyotomy; often because a**curatc monsurathm of the pelvis having 
been neglected, the practitiom r is unaware of tlic cause of the dys- 
tc»cia till his eyes are opened by the fact that tlie methods of de- 
livery with which he is most familiar are of no avail. Embryotomy 
is then resorted to on an e.xhansted woman with genital tract already 
danmged, to a greater or less degree, by the futile efforts at delivery 
by methods which the mechanical problem forbid. Deliberate elec- 
tion of embryotomy, on the other hand, is more likely to be the 
rule in hospitals, and, therefore, the mortality is lower. Further 
5^till, the mortality depends on the indication for the operation 
selected. Where the dystocia is not extreme and the operation, 
therefore, not a difficult one, the sole risk entailed by embryotomy 
ivS sepsis. Tn the higher degrees of dystocia, particularly where 
evisceration is called for, the mortality must always remain rela- 
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tively high owing to the lesions which, even in the hands of the 
most expert, tlie maternal parts ai*e likely to incur. 

Minor lesions, such as lacerations of the cervix or of the pelvic 
floor, if repaired at once and aseptically, are not likely to enter as 
complications of the puerperal state. Neither are fistulse, if the 
result of direct traumatism and not of sloughing following pro- 
longed pressure. The major risk the woman runs is rupture of the 
uterus, — a not unlikely accident where embryotomy is demanded 
in a justo-minor pelvis of high grade through an undilated cervix. 
Whilst, indeed, embryotomy may prove a very simple operation, it 
may also become the most difficult of all the obstetric; operations. 
For this reason, when the child is alive, it has become the custom 
in hospitals to weigh carefully the chances in the boundary-line 
eases of Csesarean section and of embryotomy. It becomes a ques- 
tion not, as is often erroneously argued, of the gi^eater value of one 
life over another; it becomes a question of the deliberate, scientific 
election of that operation which subjects the woman to the least 
risk. There is no doubt but that difficult embryotomy, in the hands 
of the non-expert, subjects the woiiiaii to greater risk than does the 
Caesarean section, provided always that he is familiar with the 
simple technique of the latter operation, as he should Ik?, if com- 
X>etent to attend the lying-iu woman at all. 



CHAPTEK XIX. 

THE SURGERY OF THE PL ERPERIUM. 

The puerperal state begins with the expulsion of the placenta, 
which event terminates the third stage of lalxn*. In case surgical 
interference has been required during the course of labor, the 
genital tract has likely enough suffered certain lesions which it be- 
comes tlie duty of the physician to repair. As a rule, the surgery 
requisite may be denominated minor, with the exception of one 
complication, — rupture of the uterus. 

In the event of labor or the surgical interference not having 
been conducted aseptically, there will develop, during the course 
of the puerperal state, a number of complicaiiuns, w’^hich may also 
require surgical intervention, and, as a rule, this surgery is of a 
major nature. 

The operations, then, which we are (-ailed upon to consider 
depend either on traumatism, avoidable or uuavoidabh‘, or on sepsis, 
which, from the modern stand-point, must be looked u])on as almost 
always avoidable. 

The operations resulting from traumatism are the following: 

1. Laceration of the cervix. 2. Laceration of the pelvic floor. 
:5. Fistul®. 4. Rupture of the uterus. 

The affections depending on septic infection which may de- 
mand surgical interference are: 1. Endometritis and metritis. 

2. Pelvic abscess. 3. Peritonitis. 4. Mastitis. 

Immediate Repair of the Lacerated Cervix. 

It is only of late years that it has been considered desirable to 
attempt the immediate repair of the lacerated cervix. The objec- 
tions to the operation have been the problematical result as regards 

primary union and, further, the l>elief that it was impossible to 

at ( 465 ) 
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resort to the operation without the presence of a niuiiber of assist- 
ants. There are now a sufficient number of cases recorded to war- 
rant the assertion that primary union may usually be expected, and 
if the technique we proceed to deseril)e be followed skilled assistants 
are not necessary. On the other hand, the primary operation shuts 
off one of the avenues of sepsis, and removes at once one of the 
must frequent causes of subiiivolution, m well as, in case of union, 
relieves the patient of the necessity of the secondary operation. 

The immediate operation is either one of election or one of 
strict necessity. It lu^ctniK^s one of necessity when, either after 
spontaneous labor or after operative interference, profuse haemor- 
rhage oocni*s and continues, which, on investigation, is found to 
be due to a cervical tear involving a circular artery. Here the only 
otluT resource is tamponing the vagina, which is unscientific as 
well as often nugatorv. The operation becomes one of election in 
the lesser degrees of laceration. Unquestionably many such lacera- 
tions heal spontan<*oiisly, probably the vast majority if the course 
of the puerperinm is aseptic. Still, we qu(;stion if, where the lacer- 
ation exceeds what may bo tenned the fii-st degree, the patient has 
not tlie right to expect her physician to leave her in the best possihh* 
condition, in order to save her from the grasp of the gymccologist 
later. 

In case the operation is called for on account of laceration in- 
volving the circular artery, there exists no contra-indication. The 
immediate safety of the woman demands it. Then? are contra- 
indications to the }>ei*formanc(* of the operation in the presence of 
the lesser grades of la(!eration. If the woman is exhausted from 
prolonged labor, or if, owing to post-partum hamiorrhage, it luH 
become necessary to use the uterine tamponade, then report to tlie 
operation is either inadvisable or impracticable. 

The instruments requisite for the performance of the operation 
are the following: A strong vulselliiin forceps, a needle-holder, and 
a few large curved needles, preferably the Hagedom. The prefer- 
able suture material is silk-Avorm gut. Catgut is imreliablo, since it 
is apt to dissolve too soon and, furthermore, because the knot is apt 
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to slip. Ihe silk-worm gut is readily sterilized by boiling for a few 
inintites^ and may be left in situ for weeks^ as luav be rec[uisite^ 
if, at the same time, it is necessary to repair the pelvic floor. A 
speculum is not strictly requisite, since, according to the technique 
ftbout to be described, the opc^ration is performed without one. The 
main advantage in dispensing with a speculum is that thus an assist- 
ant to hold it is not required. If the operator happen to have an 
hidebohls speculum with him, howev'cr, the counter- weight may be 
obtained by means of a flat-iron, which is to be found in every 
household. 

The steps of the operation are the following: The woman is 
brought to the edge of the hed; the bladder is emptied; ansesthesia 
is only requisite in ease the woman is excessively nervous. If the 
requisite assistants — two in number — arc present, each may sup- 
})ort a leg; hut, in the ev<‘nt of these assistants not being present, 
th(‘ physician may use a sheet as a leg-holder hy passing it around 
the kneea and tying it to the patient's arms. The requisite instru- 
ments, having been sterilized by btuliug, are placed handy to the 
operator’s right hand, a lighted camlle or lamp, in case the gaslight 
is not stifficient, being liold by the nurse or by some relative so as to 
illuminate the field of op<? ration thoroughly. 

The operator seizes the cervi<',al lips firmly with the double 
tenaculum, and pulls the uterus downward until the cervix is at 
the ostium vagime. The object of this traction is twofold: In the 
first place, the laceration is thus made accessible for operation, 
being performed under the guidance of the eye, and, in the second 
place, when the uterus is thus pulled downward, it is a well-known 
fact that hsttmorrhage from the organ is, in a measure, checke<l. 
For this reason the technique described is ]ireferable to that which 
entails operating tbnuigh the Sims speculum, when the hiemor- 
rhagic flow which always exists after the completion of labor ren- 
ders the operation difficult by interfering with the field of vision. 
The next step is to pass the first and the most difficult of the stitches, 
which, Once in place, gives the operator full control. A Hagedorn 
needle threaded with silk-worm gut is passed deeply, at the angle 
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tlirough tbe posterior cerrical lip, under tbe lacerated, surfauje, 
emerging in tlie canal. It is reinserted into the anterior Up at the, 
canal, and emerges at the angle of the tear in the anterior lip. The 
remaining stitches arc inserted in a similar manner, first on the 
one side, and next on the other, until the raw surfaces of each ii|> 
have been approximated. The sutures are next tied. It is impor- 
tant to remember that it is essential to tie the stitches tighter after 
the primary operation than after the secondary, when the aim is' 



Fig. 08. — Sutures inserted on one side of a lacerated cervix. 


simply to bring the denuded surfaces in apposition. After delivery, 
the cervix is always mdematous to a greater or less degree, and, if 
the stitches be not tied tightly then, in the course of a few 4ttys, 
when the oedema disappears, the stitches will necessarily be slack 
and deep union by first intention is unlikely. It is to the neglect 
of this precaution, we believe, that failure after the priidaty opera- 
tion may often be traced. 

The sutures having been tied, the vulsellum forceps is reeved 
and a;,hot 3-per-cent, creolin douche is administe^. The .|iv:t^^ige 
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time requisite for this operation is ten minutes. In case of failure 
in obtaining union, the woman^s condition is none the worse for 
the attempt made to leave her in the best possible state, whilst, if 
union do occur, the woman is spared many of the ills which a 
lacerated cervix sooner or later entails. There is a further phase 
of this question which it is well to dwell upon. If the immediate 
operation be not performed in case of deep cervical laceration, dense 
cicatricial tissue inevitably forms; so that when the secondary oper- 
ation is called for there is not alone much more difficulty in per- 
formance, but, in the opinion of many, it may even become, not a 
question of mere repair of a laceration, but one of amputation, — ^a 
more radical operation. We believe that before long it will be 
recognized as desirable to perform immediate trachelorrhaphy, as 
it is to-day considered a sign of incompetency if repair of the pelvic 
floor is not attended to immediately, in the absence of contra- 
indication. 

The stitches in the cervix may be left in sUu from ten days 
to a number of weeks, according to the necessities of the case. The 
longer inten’^al is requisite where it has also been necessary to 
operate on the pelvic floor. If the stitches are aseptic, as they 
should be, wheii introduced, they can give rise to no possible 
trouble during the puerperal state. The assumption that they may 
interfere with drainage of the lochia is untenable, since the opera- 
tion simply restores the cervix to the shape it has where laceration 
has not occurred. It goes without saying that we presuppose that 
requisite care has been taken not to sew up the cervical canal. 

Immedtatk Pbkineobehaphy. 

The conscientious physician aims to leave his patient, after 
confinement, with the pelvic floor in as sound a condition as art 
can make it, in the event of its having been lacerated during the 
pTOcess of delivery. There is little need at the present day to dwell 
on the untoward sequelae which inevitably follow in the train of 
uniiapidred lesion of the pelvic floor. The laity, as well as physi- 
genei^l^ recognize the necessity of the primary operation, 
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SO miioh so, indeed, that the former consider their medical attendant 
blameworthy who has failed to recognize a lesion, and thus ne^ 
glected to repair it. The student need not have the fear that, if the 
lesion occur, it will be laid to his lack of skill. The practitbner 
who claims that, in an extensive’practice, he has never seen a lacer- 
ated perineum has become to-day a rara avia in the light of the 
recorded experience from hospitals which certify to the hecessarily 
ihequent occurrence of lesion oven in the hands of the most expert. 
The proper spirit to-day is to fear the blame which deservedly 
attaches itself to the attendant who neglects the performance of the 
primary operation whenever tho conditions contra-indicating are 
absent. 

The routine practice, after the completion of the third sti^e 
of labor, should be to investigate by sight, as well as by touch, the 
pelvic floor. There may be no apparent lesion externally, and yet, 
on separation of the labia, the most dangerous of all lesions, as 
reganls its after-consequences, will be detected. It is now firmly 
established that the mere external tears are of no consequence be- 
yond opening an avenue for the entrance of germs. It is the tears 
which involve the muscles and fascia of the pelvic floor which 
«ntail ultimately rectoede and cystocele, with their sequelee. Too 
much stress, therefore, cannot be laid on the necessity of separating 
the labia and examining the pelvic floor. 

The sole contra-indication to the immediate operation is ex- 
haustion of the woman to such a degree, from prolonged labor or 
from post-partum haemorrhage, as to call for absolntc and im- 
mediate rest on her part. Of course, where, owing to post-partum 
haemorrhage, it has been necessary to resort to the gauze tamponade 
of the genital tract, the operation cannot bo performed. Where 
the lesion, at liest, requires but a few stitches, anassthesia is not 
requisite, since the sensibility of the pelvic floor has been largely 
diminished' from pressure associated with delivery. But, if the 
tear be one of a major degree, anssstheria is desirable in order to 
enable the attendant to perform the operation with the. requisite 
care asi^ell as in order to save the woman nnimeesi^ 
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The instruments requisite are the following: A pair of sdssprs, 
a needle-holder, a few curved needles (preferably the Hagedom). 
Material for suture will differ according to individual preference, 
but the siUc-wonn gut possesses all the advantages of silver wire or 
catgut, and has none of the disadvantages of the latter. Where 
the tear is chiefly internal, catgut, if its asepticism can be depended 
upon, ans'Vters admirably, since it is possible to use it as a running 
suture; but even then it may dissolve before deep union is secured, 
or, notwithstanding the precautions taken, it may prove the source 
of local sepsis. As for silver wire, it possesses no advantage for the 
primary operation over silk-worm gut, and requires infinitely more 
time for adjustment as well as more instruments. Silk-worm gut is 
readily sterilized by boiling, and, if aseptic, it may be left in situ 
for an indefinite time. 

The method of operating will be modified according to the 
character of the laceration. The average text-book confuses the 
reader by the description of one or another operation as being the 
preferable. The suturing must he adapted to the tear. The most 
complex operation, of course, is demanded where the laceration ex- 
tends through the sphincter ani, to a greater or a less extent, up the 
rectal wall. In the lesser grades the suturing usually will be almost 
entirely within the vagina. Before proceeding to operate the physi- 
cian should make a careful examination in order to determine the 
manner after which the pelvic floor has been injured, in order to 
secure deep union and proper approximation of the fascia and 
muscles. The ancient method of simply passing the sutures in at 
one side and out at the other will not stand the critical test of 
modem methods, for the day has gone by w'hen securing a skin 
perineum is deemed sufficient. The parts operated upon must not 
alone look well, but must also subserve their intended purpose well. 

Whore the laceration has not extended through the sphincter 
of the anus the steps of the operation are as follow: The woman 
Is btought to the edge of the bed, the legs are flexed on the abdo- 
men and gfe held there by the nurse, or, if she is needed for other 
pnrpoees, a sheet may be passed under the knees and each end tied 
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to the patient’s anus. As a rule, except in the minor degrees of 
laceration, ansesthcsia is requisite. In order to avoid sponging, the 
held of operation may be irrigated to advantage by a weak solutioft 
of bichloride. C'reolin is objectionable for irrigating purposed, 
since, owing to its color, it interferes with a good view of the held 
of operation. An assistant or the nurse, with aseptic hands, seps' 
rates the labia so that the operator may determine the extent of 
the laceration. With the scissors jagged ends of tissue are cut oh, 
thus securing an even surface for imion. If the laceration has ex- 
tended chiefly into one sulcus, as is not infrequently the case in the 
lesser degrees of lesion, a running catgut suture may be used to 
advantage. The needle is inserted at the apex of the tear, deeply, 
so as to secure as much of the divided fascia as possible, and the gut 
is tied. The over-and-over stitch is now rapidly taken, the needle 
on each occasion it is inserted being made to enter deeply, until the 
external end of the laceration has been reached, when it is tied. 
Occasionally the tear involves both sulci, in which event the process 
is repeated on the other side. In order to see well, the upper vagina 
is tamponed with sterilized gauze, which prevents the trickling 
of the uterine discharges. 

In general, however, Hegar’s method of operating (modifled 
fo suit the case) will give the most satisfactory result, even though 
it.s performance takes more time than that which we have jmt 
described. 

The method is peculiarly applicable to the vast majority of 
lacerations, since these begin in the median line and extend later- 
ally. The suturing is almost entirely internal, and approximates 
accurately the divided ends of the muscles and fascia, the aim 
which is essential in order to properly repair the lesion. 

The needle is inserted at the margin of the tear near its 
apex, and passed deeply around to the opposite side. Similar 
sutures ara inserted at an interval of about a quCprter of an inch 
apart, till the tear has been approximated down to the earunculfe 
myrtiformes. The sutures are then tied and cut short. ■ The super- 
flcial tear remaining is brought together by two or 
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Silk-woTXU gut answers admirably, and, if need be, a few interrupted 
sutiures of catgut may be inserted. These sutures, if aseptic, may 
remain in place for a week or ten days. If there exist much oedema 
of the pelvic floor, the result of protracted labor, the precaution 
must be taken to tie the sutures a trifle tighter than is the rule for 
plastic work; otherwise, on the disappearance of the oedema, the 
sutures will be relaxed and deep union will not be secured. 



rig. fl»,— Insertion of suture*. A, A, intravaglnal sutures; h, h, ertemai 
sutures. ( After Hegar. ) 

Where the laceration has been so e.xtensive as to involve not 
only the pelvic floor, but also the sphincter ani and the recto- 
vaginal septum, there is all the more call for the immediate opera- 
tion, and the procedure is proportionately more complicated. It 
is, above all things, important to bring together the tom en^ of the 
spliinfltftp #ni, for otherwise the woman will snffer from mconti- 
tieaoe of Iseces to a greater or less degree, and will, in consequent, 
liequjrt the secondary operarion. In this operation 
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atill prefer the silk-worm gut for suture purposes. It holds just 
88 well 88 silver wire, ftnd is a source of less disc<nufort to the 
woman. The first stitches to be inserted are the rectal. The 
needle is inserted below the 'margin of the tear and is carried deeply 
outward so as to grasp the tom ends of the sphincter. It circles 
around the recto-vaginal septum and emerges at the opposite side, 
g^rasping the other end of the sphincter. As a rule, two sutures are 
requisite to secure the sphincter-muscle, and when inserted these 



Fig, 100. — Isacertttion through tiu* niihiucter, Sphincter-fUiUirpa in place. 

may be tied. The laceration of the pelvic floor is then repaired 
according to the method just descril^ed. 

Exceptionally, the laceration occurs directly through the 
perineum, giving rise to what is termed central laceration; In 
case of this accident, the method of procedure contists in convert- 
ing the central laceration into a complete, by slitting, ^ough the 
bridge of tissne remaining between the laceration and the pelvic 
floor, nid then repairing the lesion after the method dgie^hed. 
ii the steps of the operations just deserihed are ipeeptio, 
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nmna^ent of the puerperal state does not differ materially from 
the normal. It is unnecessary to administer vaginal douches, since 
tfao non-septic lochia will not interfere with union. The old-time 
rule of keeping the bowels constipated is not deemed good prac- 
tice to-day. The comfort of the puerpera demands that the intes- 
tinal canal should not be allowed to become clogged, and the 
perineal tear is more likely to heal from the depths if we take pre- 
cautions to prevent hardened fspoal matter from collecting in the 
rectal cvJrde-sac. It is a good rule, therefore, to order a saline 
laxative within twenty-four hours after deliveiy, and thereafter 
every day, so as to secure copious liquid evacuations. The coaptated 
surface may be kept powdered with iodoform, aristol, or boric 
acid, and the nurse should be strictly enjoined to exercise scrupulous 
cleanliness of the external genitals. For the first few days the 
woman had better be catheterized, or else, and this we prefer, when 
she passes water it should be under tl»e administration of a weak 
creolin or bichloride douche. It is very questionable if the normal 
urine will interfere at all with primary union. 

In the event of the primaiy ojK'vation proving a failure, the 
woman should be advised to submit to the secondary operation as 
early as may be, for the longer she waits the greater the cicatricial 
tissue, and the move aggravated the rectocele and possibly the cysto- 
cele which will form. 


FisTunsc. 

Only exceptionally, nowadays, are fistula* of the genital tract 
encountered, for the reason that their chief causes are not allowed 
to act. Protracted labor was formerly msponsible for the majority 
of fistnlm. Traumatism, except in the presence of a major degree 
of pelvic contraction when surgical interference was demanded, was 
rarely, a causative fattor. It is only when a fistula forms as the 
t^sult (Kf interference that the physician, in the capacity 

of aocouehew, wBil ho called upon to perform immediate operation. 
The which reeult from prolonged pressure of the foetal pre- 

sentfiBg^^Oli tile pelvic floor rarely make themselves evident until 
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a number of days after labor. The process is purely one of doti^^- 
ing in these latter instances. Of course, herO, as well, it is enu- 
nently necessary to take measures for repair of the lerion soon 
as the condition of the woman will allow, since the formation of 



Fig. 101. — Repair ot a veaico-vagiiiBl fiatula. 

extensive cicatrices will render the operation most difficult and the 
result problematica]. 

In view of the difficulty of the secondary operation fog fistula, 
it may at first sight seem useless to attempt repair ixnmediately after 
delivery. When we remember, however, the untoward seqaelse of 
both urinary and fsscal fiatulse, and the repeated attsiiniite which 
are oftemrequisite before union can he seenred aft«f t3Mt seewida’>7 



the suroeky of the puebpbrium. 477 

o^liM, « little n«l „f dwelling tat,, ^.e dedtaUtv 

of Mi mn g at pnuiary union. The main reason whv rh, • ^ 

^on U dUBcult i. the imp««bili.y of placing^ht 
adiver^ puerpen. m the beet position for perfortlg ,he o^- 
lira, parttoulariy when the fistula afiects the bladder. This, indeed 
mil Ptt.™ a dtstmet e.„tr..i„dK.„„-„„ when the fisttrla L ,1^’ 



Fig, 102, — Simon » sipoenU. 


high upj but wlu^ti the lesion is low enough down to enable the 
physMsiau to bring it into view without placing the woman in the 
gonu<^|>eetoral poaition, the attempt at primary repair should always 
he . Itectal fistulse may ordinarily be exposed with less diffi- 

tlMMi the voaicah 

: stepB of the operation either for rectal or vesical fistiilde 
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do not differ from those requisite for the perfonuance of the sec- 
ondary operation. To prevent the lochia from trickling down and 
interfering with the field of vision^ it suffices to pack the upper pois 
tion of the vagina with sterilized gauze. Since there is no cica- 
tricial tissue and, consequently, no special tension to be overcome, 
silk-worm gut will answer for suture purposes. 

If the fistula is at all accessible with the woman in the dorsal 
position, the edges are made tense by traction with a tenaculum, 
and the sutures are inserted one after another from one edge of the 
fistula out at the other. The same care is requisite, as in the sec- 
ondary operation, not to pass the stitclms through the vesical v?all. 
('captation of the tom edges must be accurate and the stitches must 
be tied more tightly than in the secondaiy operation, because when 
any oedema present has disapi>eare<l the stitches will other^vise be- 
come relaxed. 

The after-treatment will not differ from that of the normal 
pnerperium. The bowels should bo kept fluid, and where the 
lesion has involved the bladder the catheter should be passed at 
least every six hours for three days. As is the ndc for the puer- 
peral state, the catheter must be passed by sight, and thisris pre- 
CQiIed by careful disinfection of the external genitals and the vesti- 
bule. If the sutures be aseptic they will not suppurate, and they 
should be left in place for fully two weeks. Should the primary 
operation fail, the woman should be advised to have the secondary 
operation performed without overmuch delay. 

RuPTrRE OP THE UtERUS. 

Rupture of the parturient uterus constitutes one of the most 
fatal as well as most alarming of the obstetric complications. There 
is scarcely an emergency which calls for more rapidity of judgment 
and of action; for, as will be noted, on prompt differential diagnosis 
and equally prompt treatment the life of the woman dopjands. The 
aceddent, fortunately, is an infrequent one, and will become all 
the more so as the benefits of strictly elective obstetric stwgery 
become uniformly recognized. 
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In many instanSs rupture ^acedT determined, 

ami injudicious administration of ergot- Premature 

is the attempt to drag a fcptiis tv. eausal factor 

jh. „r:i:"n^rrr " 

by one or another method is alone possible- f T ^ ^ dehvery 
infrequent factor has been protracted lab’ 
ning of the Wr uterine 

embryotomy through a greatS contract^! operation of 

with rupture of tL utf nil In ceT 

f.cu». be b.id ,e.p<,.dbie wh,„,Tdrrrf . rr 

^ BMt ^der th.t tbe mo™ bo. become we.k.„«i „ I ZS 
point and has «mply given way at the point of least resistance. 

Hff vaneties of rupture of the uterus, and on their 

.hfferentiation depend l>oth the prognosis and the treatoent. Those 
vaneties are complete rupture and incomplete rupture. 

The complete rupture is intraperitonoal ; the incomplete rupt- 
ure IS extraperitonoal. The clinical history will ordinarily enable 
t e physician to differentiate the variety of rupture, and the im- 
|>ortanee of accurate differentiation will shortly be apparent. 

Incomplete rupture of the uterus may occur into either of 
the broad ligaments, or into the utero-vesical space, or into the 
eul-de-sac of Douglas. In any case the tear does not extend into 
the peritoneal cavity. 


t-omplete rupture of the uterus necessarily invades the peri- 
toneal cavity associated with, in general, the escape of the foetus 
in part or in whole into this cavity. 

In incomplete rupture the shock is less and the loss of blood 
is limited by the capacity of the cavity into which it is eifused. 

In complete rupture with extrusion of the entire feetus into 
the peritoneal cavity the shock is great, and the hsemorrhage which 
may take place is only limited by the amount of blood the patient 
bas to IdM. Where a portion only of the foetus is extruded, the 
amqi^tt, of blood lost may be checked by the part of the foetus 
whio^ It jiot extruded acting as a tampon. 
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The signs which lead to diagnosis of rupture of the ute^ arp 
like those which are associated with hsemorrhage. These signs will 
vary in intensity according as the hsemorrhage is sudden wd great 
or slow, even though gradually progressive. Shook, rapid pulse, 
pallor, s^hing, eventually s3rncope, — such are the symptoms which 
should awaken the keen anxiety of the physician. The only posi- 



Fig. 103, — Tranftvenw* rupture of the uterus. 


tive way of making the differential diagnosis between complete 
and incomplete rupture is to insert the hand into the nterua, ex- 
cepting, of course, in those instances where the foetus ewnqpes into 
the peritoneal cavity, when, so to speak, the diagnosis is made for m. 

If the rupture is incomplete, surgical treatment, is not de- 
manded, certainly at tibe outset. The proper course tn puiwe » 
one of expectancy. Where the rent extends fmm the a^le of a 
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l^rated cervix-into the base of the bmd ligament, the hmmor- 
rhage, iii gr^t part, comes from the circular artery, and this may 
check^ by carrying a suture around the artery and tying it. 
Where the rent involves the broad ligament or the anterior or the 
posterior cwkfo-sao, the firm tann^nade with sterilized gauze may 
check the hemorrhage and limit its extension. Often, however 
the blood will continue to be effused until it has dissected the 
cellular tissue , as far as its anatomical boundaries in the given 
region will allow. In other words, the condition becomes one of 
hematoma— ante-uterine, retro-uterine, or lateral— into the broad 
ligament. Later on, if the hematoma do not become absorbed, or 
if, through some faulty technique, suppuration set in, surgical in- 
terference may become necessary. Where the rupture is intra- 
peritoneal the prognosis, in any event, is most gloomy. If the 
fetus has escaped entirely or in greater part into the peritoneal 
cavity, the only possible operation is an abdominal section, not in 
the hope of saving the child, but in order to give the woman a 
single chance of life. There is no time in this emergency for spe- 
cial proparations. The physician must have the courage of his 
connetions; he must open the abdomen at once, extract the foetus, 
and treat the uterine rent by sewing it up after the manner pur- 
sued in the Csesarean section, or by removal of the entire uterus 
as is described under the Porro operation. 

Where the rupture is complete, but the foetus has not escaped 
into the peritoneal cavity, there is scope for difference of opinion 
as to the proper treatment. The results from either of the methods 
which may be selected are the reverse of brilliant, although pos- 
sibly of late years one of them has seemed to modify the prognosis 
for the better. At first thought, immediate emptying of the uterus 
and abdominal section would seem to be the desideratum. The fact 
is, however, that the woman, being in deep sliock, abdominal sec- 
tion Is simply superadded slioek, and the wonder is when any re- 
cover. The alternate method is to rapidly e.xtract the feetus and 
thmi totempen the uterus with sterilized gauze; we thus compress 
the l^sedbig-point . and perhaps check further loss of blood. Of late 
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years a few cases treated after this fashion have recovered. If we 
are fortunate thus tp check the h&emorrhage^ the peritoneum will 
take care of the blood which has escaped within it; and ^ the labor 
has been conducted aseptically and the gauze inserted is « aseptic^ 
then, if the woman do not die of shock> she will not die of sepsis, 
llesort to this method of tamponade is, however^ only possible 
where the intestines have not protruded into the rent. If this has 
occurred, we cannot use the tamponade, because of the uncertainty 
as to whether or not the gut is strangulated at the uterine rent 
or through compression by the gauze. There can be no choice of 
procedure in case of intestinal prolapse; the physician’s only re- 
cour^ is abdominal section. 

In case of incomplete rupture, where the tampon has-been 
applied, the gauze should be left in situ for from thirty-six to sixty 
hours. Adjuvant treatment consists in raising the foot of the bed, 
bandaging the extremities, giving strychnia in large doses hypo- 
dermically (^/lo grain every two hours, for its stimulating effect 
on the heart), and administering hot 2-per-cent, saline rectal 
injections. 

A further and very rare form of uterine rupture is what is 
t^ied ^‘annular rupture.” This consists in separation of the cer- 
vix at the utero-vaginal junction, either in whole or in part. The 
treatment requisite is ligation of the circular arteries in the event 
of their being implicated in the rent. 

We next pass to the consideration of the puerperal affections 
due to septic infection which may require surgical aid. A point 
to,be noted is that elective surgeiy is peculiarly applicable to these 
affections, since early treatment of this nature very frequently 
spares the woman result^ of the most untoward character. 

Enoomethitis axd MsTBrns. 

These affections are considered together because the ono ^ the 
direct consequence of the other. On the prompt recognitioii of a 
septic endometritis depends the safety of the tnbes, pvari6i> |ii^ri* 
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^ tonetim, and not infrequently the life of the woman. There has 
been, of late years, a radical change in the method of treatment 
of septic endometritis. The practice long in vogue, of repeatedly 
irrigating the uterus, has been found utterly inefficient as a means 
of guarding against infection of the Fallopian tubes, and thence 
of the peritoneal cavity. Whilst occasionally, when the local in- 
fection is slight and superficial, the repeated douche suffices to limit 
and to cheek the extension of the process, we are never in a position 
to state definitely what cases will yield to this method, and, seeing 
that the aim is to check the septic process in ovo, so to speak, treat- 
ment of a more radical nature is favored by the majority of obstetri- 
cians, particularly since it may be definitely stated that such treat- 
ment, whilst most efficient for good, carries with it absolutely no 
risk to the patient when properly and aseptically performed. 

The objections to which the douche is open are the following: 
No matter how often the douch is administered, all that it can 
accomplish is to wash the superficies of the endometrium. The 
germs at work on the surface are rendered inert, but those in the 
depths are not affected. To attempt to check a septic endometritis 
in this way is very much like trying to quench a fire by sprinkling 
water on it at intervals. Further, since the douches are always 
administered with the addition of some antiseptic, usually the bi- 
chloride of mercury, there is imminent risk of poisoning the woman, 
as numerous cases on record prove. Again, each additional manipu- 
lation to which the woman is subjected carries with it the risk of 
additional septic infection. Lastly, the repeated douche entails 
disturbance of a sick and nervous woman, and this is bad for the 
morale so necessary for convalescence from any affection, in par- 
ticular where the disease is septic infection, when the aim of all 
therapeusis is to support the heart For these cogent reasons the 
repeated douche has been given up by practically all accoucheurs. 
The following method, varied in only insignificant detail, has been 
substituted. On the appearance of fcrtor of the lochia, which, as 
8 rtd^ Is the precursor of developing septic endometritis,^ a vaginal 
dbtii&W ,fe certify to the fact that the feetor is not dim 
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to a vaginal soiiiw. If the foetor peisist an iutra-uterine douche 
is administered^ to exclude the presence of clots or loose fragments 
of decidua in the uterus. If the fcetor then persist the time for 
action has come; for it must be borne in mind that^ as yet^ there 
may l>e no marked constitutional disturbance, such as chill or ele* 
vation of temperatun?, or even much elevation of the pulse-rate. 
Whenever possible the manipulations about to be described shotild 
he preceded by digital examination of the interior of the uterus^ since 
not infrequently the symptoms awakening our suspicion are due 
to the retention of a piece of placenta which is beginning to necrose^ 
or to portions of the membranes left behind. As a rule, it is not 
necessary to ansesthetize the woman; but if she is hypenesthetic or 
peculiarly nervous, it is better to do so in order to lessen shock, 
as also in order to enable the procedure to be properly performed. 
The instnnncnts necessary are a dull and a sharp curette with 
long handles, a vulsellum, a pair of intra-uterine packing-forceps, 
and a uterine irrigating-tube. A speciihiin is not strictly requisite, 
since the manipulations may bo performed along the linger, — ^a 
practice necessary Avhcre the jielvic floor has been repaired. 
Thoroughness being requisite, however, the physician should never 
hesitate ta sacrifice the rostort^il jwlvic fl*x>r, if necessary, in order 
to carefully explore the uterus. 

Since it is desirable to avoid disturbing the woman as much 
as possible, we will describe the operation of curetting the puerperal 
uterus without the aid of the speculum. As a rule, also, we much 
prefer to use the sharp curette, since when the uterine mucosa is 
diseased it is absolutely essential to remove it in its entirety; for 
thus alone can we certainly eradicate the disease process and avoid 
a repetition of the operation. The risk we subject the woman to is 
slight compared with that she runs if the operation be not thorough. 
This risk is perforation of the uterus. If requisite care be used 
this risk is slight; still, it Is desirable to have the friends of the 
woman distinctly understand that the procedure is not a minor one. 

A fonntain-s>Tinge connected with a glass irrigatinjHttte or 
with a donble-curront intra-uterine catheter, and filled with a solu- 
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tioH of 1 to 8000 bichloride of mercuiy, should be suspended . 
within reach^ and a pint bottle of peroxide of hydrogen should be 
opened. The hands of the operator, the instruments, and the ex- 
ternal genitals of the woman should be thoroughly cleansed; the 
woman is brought to the edge of the couch and her legs arc flexed 
on the abdomen. At the period of the puerperal state, when the 
manipulation^ about to be described are indicated, the cervical canal 
is open so that precedent dilatation will not be necessary. Again, 
whenever there is anything remaining in the puerperal uterus or 
whenever a septic process exists, the sanie state of the canal will 
be foimd. The index finger of the left hand is introduced into 
the vagina and placed at the external os. Along this finger the 
curette is guided into the uterus, absolutely no force being used, 
until the loop of the instrument reaches the fundus. If digital ex- 
amination has i*evealed the presence of a portion of retained secun- 
diue or placenta undergoing degeneration, the instrument is guided 
to this and firm traction on the handle will remove it. Whilst 
the left hand is manipulating the handle of the curette, the right, 
hand grasps the fimdiis of the uterus thro\igh the abdominal wall 
and hot only controls it, but is ever conscious of the action of the- 
curette. Herein lies a further value of the method of curetting 
without the speculum. 

Where the entire endometrium is involved in the necrotic 
process, the curette, ever under the control of the external hand, 
should be made to traverse it, particular care being taken to ex- 
plore the openings of the Fallopian tnbes into the organ. When 
satisfied that, the process is thoroughly eradicated, the curette is 
withdrawn, the irrigating-tulK! or the catheter is inse^d, and the 
uterine cavity is washed out, the antiseptic solution being at a tem 
perature of about 115“ F. When the fountain-syringe is empty, 
the peroxide of hydrogen is poured in and the uterine cavity is 
washed ont with this. The catheter is now withdrawn: a strip 
of Iteriliaed gaUW, about two inehes wide and eighteen inches long, 
is grasped by the packing-foroepa and carried into the ntcnis, the 
gxieAtek portion of the gauze being inserted. The <)b]eet o is 
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gKQfze is to keep the uterine oanal patent for sabsequmt treatmeht 
shonld this prove neces^ry. The gauze is not inserted to act as 
a drain; indeed, if packed in too firmly, or left in too long, instead 
of draining a^vay the discharges they are dammed in. 

As a rule, considerable depression follows these manipulations 
where ansesthesia has not been resorted to, and, tdierefore, it is 
generally desirable to use it. The gauze is left in situ about thirty- 
six hours, when, after renewed asepsia of the genitals and with 
aseptic hands it is removed. The uterus is irrigated with hot 1 to 
8000 bichloride, or with 2-per-ceut. creolin, and a second strip of 
gauze is inserted. If the curetting has been thorough it will rarely 
be necessary to repeat it; the local septic process is either at an end 
or it has extended to the parenchyma of the uterus, giving rise to 
a metritis, or to the tubes and ovaries, resulting in a saljungitis or 
an oophoritis. It is to avoid these untoward complications that it 
is essential to recognize a septic endometritis early, and to treat it 
radically after the manner just described. 

Whilst the method of curetting through the speculum is not 
favoi-ed by us, since it is indorsed by many, we deem it essential 
to describe it. The additional instruments requisite are a speralum 
and a vulsellum forceps. If the operator prefer the Sims speculum, 
the woman is placed, of course, in the left lateral position, otherwise 
the Edebohls or the Simon speculum will answer for the dorsal 
position. 

After due asepsis the cervix is expose<I through the speculum, 
the vulsellum is made to grasp the anterior lip of the cervix, and 
the curette is inserted by sight instead of by touch. The manner of 
curetting is exactly similar to the process just described. 

This topic of uterine curettage is a very debatable one. In 
recent years there has occurred marked reaction from the prevalent 
custom of curetting every puerperal uterus on the supervention of 
f^ptoms irrespective of determination as to wbeth«’ or not the 
irierine cavity was at fault. Too frequently the first dtep sitiet- 
tihg or douching, and yet neither may be called for, iwid litty he 
sotiree of Itarm instead of good. Therefore.; hn 
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.he d.«« is co»nten.n,l*^^^ if" ““ ■™"“‘ » 

» . Sr t^‘ h’ *1“ ™»»» h«« . ehiU; but, 

. i‘‘*’ "■' ''“Pe^fre «1 

end tfie H» eppromnete nearer ,he norniid (end .hi, fidi „f ih, 
pnlre u, lb, etaef p«,d onren), «re ehmece .re ,h.. the operahnn 
IM been .imely and .ha. the woman liaa been spared extension to 
the parenchyiua of the uterus or to the tubes and ovaries. If, on 
the other hand, the septic phenomena become intensified, then’ the 
phvsician must suspect extension, and his position miist become an 
exceedingly alert one. A suppurative metritis or salpingo^iopho- 
tttis can be met in only one way, and this is through abdominal 
section. Even then the prognosis is most gloomy, since septic proc- 
esses of this nature are ordinarily associated with deep systemic 
lymphatic absorption, — an affection against which our therapeutic 
resources, both medical and surgical, as yet avail but little. If, 
however, there should be reasonable doubt as to the systemic in- 
fection, the physician must not hesitate, but proceed to the one 
operation which offers the woman a single chance of life, and this 
is abdominal section with extirpation not alone of the pundent 
appendages, but also of the septic uterus. This seems a forlorn 
hope, and so it is; but the sole alternative in these aggravated types 
of sepsis is to allow the woman to die of septicsemia emanating from 
the uterus or the appendages, and this course of action is repre- 
heiudblp,^, seeing f^t sometime, although very rarely, even such 
eai^ recover under the bold use of the knife. 

septic metritis, salpingitis, and oophoritis, 
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when developing during the puerperium, are of $uch a virulent 
type and the associated general systemic infection is so profound 
that we can expect but one result, no matter what the thei^peusis, 
and this result is death. The women die not so much because of 
the local lesions as because of the deep systemic infection. Still, 
since there are now and then recorded cases where aggressive sur- 
gery has resulted in ultimate recovery, in a given case the physician 
is bound to take into consideration the advisability of resorting to 
abdominal section. The steps of the operation are similar to those 
which are called for when total hysterectomy is performed for 
other causes. The object of the operation being to remove from 
the body the soui*ce of the systemic infection, ablation of the in- 
volved organs must be thorough; that is to say, the abdominal 
cavity having been opened, the entire uterus with the appendages 
must be removed in accordance with the steps which are laid down 
in modem treatises on gyniecology. 

It is proper, however, that a note of warning should be sounded 
here, since, in some of the reported cases of puerperal hysterectomy, 
it is open to doubt whether such radical procedure were called for. 
It is no credit to the operator if, after hysterectomy, a nebrotic 
piece of placenta is found in the uterine cavity, which has been 
overlooked becausb digital exploration did not control the ineffect- 
ive curettage. Furthennore, where the septic process tends to 
localization, — that is to say, where systemic lymphatic dissemina- 
tion is not marked, — whilst the symptomatology may be very 
aggravated, cure with intact uterus, tubes, and ovaries has over and 
again resulted. Perhaps no problem more difficult of solution in 
operative obstetrics is offered than this one of when hysterectomy 
is indicated. When such is the case rarely is the diagnosis efttabi 
lished early enough for the radical operation to be of $vaiL 

As a rule, there is associated with metritis and septic append- 
ages the next subject we are called upon to consider:-*- 



THK SUBOEBT OF THE PUEBPEBIUM. 


489 


Puebpehal Pebitouitis. 

Im considering this affection from a surgical stand-point it is 
essential to note the change in practice which the last decade has wit- 
nessedf without, however, it must be confessed, any special change 
in secured results. It is a fact beyond dispute that, no matter what 
the form of treatment employed, the vast proportion of cases of 
puerperal peritonitis die. Urge doses of opium, saline catharsis, 
abdominal section, — each of these approved methods has an ex- 
ceedingly high mortality percentage. It must be remembered that 
puerperal peritonitis, whether local or general, is diie to infection 
one or t\vo routes, aside from instances when peritonitis com- 
plicates the puerperal state, due, we will say, to rupture of an 
ovarian or tubal abscess or to a purulent appendicitis. The two 
modes of infection are either by direct extension from the uterine 
cavity or by lymphatic absorption. In the former instance the peri- 
tonitis is likely to be and to remain Iwal; in the latter instance it 
is likely^ become general. The systemic infection is by no means 
so exaggerated, as a rule, in local as In general purulent peritonitis. 
In geiicral peritonitis the affection is secondary to general systemic 
infection. Kot alone is the peritoneal cavity filled with multiple 
al^eeses, but the lymphatics of the entire system are gorged with 
the infectiotis element and deposit it all over the body. The women 
die no matter what the form of treatment employed, not becansc 
of the peritonitis, hut because of the deep general systemic infection. 
It is absolutely essential, therefore, to endeavor to differentiate 
local from general purulent peritonitis. Frequently this is possible; 
then, again, the symptomatology of the one suggests the other. 
The physical rigirs may be as aggravated, frequently more so, in 
instancea of local as in eases of general peritonitis. And yet, no, 
matter how extremely unfavorable the case may appear, sometimes 
speedy am^eat action reveals a local instead of a general peritonitis, 
sn4 immeijines the women recover. 

8d %>ortant » the faetor of diagnosis that every means should 
lie u^ned tpward Teaching the desideratum, a differential diag- 
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n€«i$ between local and general peritonitis. Examination dl 
uterus witli the finger to exclude septic focus there j palpation of 
the appendages, particularly by rectum, and, in case of doub^ with 
the assistance of deep surgical ansesthesia, — these and every other 
means should be used to clear the scene. 

Notwithstanding all these differential diagnostic means, there 
are a certain proportion of cases where the phymcian will still re- 
mmn in doubt as to whether he is dealing with a local or with a 
general peritonitis. Then, in remembrance of the fact that, if the 
affection be local although simulating general peritonitis, the 
woman’s chance of life depends, in all probability, on his speedy 
action, gloomy as is the prognosis, it is his duty to reaiort to the 
single therapeutic measure which affords a gleam of hope. It must 
never be forgotten that surgery is full of surprises, and that our 
finite methods of diagnosis must often be supplemented and aided 
through resort to most desperate measures. 

Local peritonitis presents itself under two forms, — as extra- 
peritoneal and as incapsulated intraperitoncal. The latjbr, how- 
ever, is really extraperitoneal in the sense that it is shut off from 
the general peritoneal cavity by adhesions, being originally intra- 
|writoneal. Etiologically the true extraperitoneal exudate>.which 
m^ suppurate is not usiially associated with tubal or ovarian in- 
fection, whilst the latter form is generally the sequela. This is 
the main reason why a true cellular abscess carries a less grave 
prognosis than the intraperitoncal and yet extraperitoneal variety. 
The symptomatology of true pelvic abscess — ^that is to sty, of 
abscess in the pelvic cellular tissue — ^may he as aggravated in type 
as the intraperitoneal form; and yet the outcome of surgical trMt- 
ment is much more favorable. Whenever the local and the general 
symptoms point to the existence of pus in the pelvic cellular tissue, 
Ae sooner it is evacuated the better. As a rule, the point of election 
for operating will he the vagina, since it is here that ah ahsdeec of 
tills character usually points. 

The operation, is performed as follows; Thorottii^ of 

the extemfl gmiitals having been seenreff, vnde^ the g^attce of 
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the aseptic finger in the vagina an aspirator-needle is plunged into 
the softened exudate at a i^int close to the cervix, in order to avoid 
injuring the ureter. Along this aspirator-needle, as a guide, a 
narrow^bladed knife is passed and the opening into the cavity is 
enlarged. A steebbranched dilator is next inserted, and the open- 
ing is tom wider. The finger is then inserted into the cavity, and 
the different chambers which frequently go to make up the cavity 
are broken down. The cavity is then irrigated with bichloride or 
creolin solution, and next washed out with the full-volume peroxide 
of hydrogen or with alcohol (95®). A T-shaped rubber drainage- 
tube is then inserted, and through this the cavity is washed out 
daily until suppuration is at an end. If the cause of the symptoms 
has been the cellular abscess, in twenty-four to thirty-six hours the 
general weakened condition of the woman will have altered ma- . 
terially for the liettcr, and as soon as she has thrown off the general 
sepsis she will rapidly convalesce. 

Such is the treatment and such is the course of events in pure 
cellular abscess, which, we rej^eat, may present as aggravated symp- 
toms as the intraperitonoal variety. Rarely these cellular abscesses 
do not^ point in the vagina, but above Poupart^s ligament. Then 
the point of election for incision is at this site. The cavity is 
entered by an incision parallel to Poupart’s ligament, is washed 
out after the same fashion, and, where possible, a counter-opening is 
made into the vagina, since thus we obtain better drainage, and, 
therefore, spi^edier convalescence. 

It is the intra-oxtraperitoiieal variety of abscess which gives 
the most trouble, both from the diagnostic and the therapeutic 
stsnd-point General purulent peritonitis, being an epiphenome- 
non of general septic infection, has as yet proven rebellious to every 
therapeutic measure. The woman dies not because she is suffering 
from p^tonitis, but because she is deeply poisoned. The post- 
mortem findings explain this. Not only does the peritoneal cavity 
cdntaiii multiple abscesses, but the venous and lymphatic systems 
gorged* What then, it may reasonably be asked, is 
m of iwgical procedure? Because, as we have already stated, 
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the ^jrmptomatology of local peritonitis sometimes is su^^gestive of 
general peritonitis, and, therefore, abdominal section, even though 
the case appear of the most desperate type, may reveal^ a local , peri- 
tonitis amenable to treatment. It must further be remembered 
that peritonitis, associated with purulent appendicitis, may com- 
plicate the puerperal state, and here pi^ompt section may result in 
the saving of life. In this desperate disease one must have the cour- 
age of strong convictions, and operate, even though the battle seem 
lost before action. We are absohitely assured that nothing is to 
be gained from therapeutic nihilism, at any rate. 

The abdominal cavity is opened in the usual way, and, if wo 
are fortunate enough to find a local peritonitis instead of a general, 
the abscess-cavity is emptied, is washed out with peroxide of hydro- 
gen (fidl strength), and is packed with sterilized gauze. If, how- 
ever, the peritonitis is general and purulent, then the most we can 
do is to break up the multiple abscess-canties as far as we can 
detect them, repeatedly flood the peritoneal cavity with hot steril- 
ized water, and pack the lower part of the pelvis with gauze. In 
these cases the median abdominal incision is not alone sufficient, 
but multiple incision is requisite — as in the loins, in the*subhe- 
patic, and subsplenic spaces — downward into the vagina, and alter 
repeated flushing with hot (115° F.) normal saline (90 grains to the 
quart) solution multiple gauze-pacldng is resorted to. In addition 
to stimulant treatment, — such as strychnia pushed to the physio- 
logical effect, whisky or brandy in large doses, nutrient enemata, 
etc., — attempts must be made to restore intestinal peristalsis and to 
keep the kidneys acting. The repeated flushing of the colon with 
hot salt water will materially assist, and, although positive opinion 
is not, as yet, justifiable as to distinct %'alue, the antistreptococcic 
serum (Marmorek) should he boldly used. Most diverse views are 
held in regard to the use of this serum in puerperal infection, and 
the reason is that ordinarily we are dealing with infection of a 
, mixed type, against which the serum cannot be effective, or dse the 
infection is saprophytic, when timely resort to aueh t^ratiTC 
measures as have been described renders resort to the serum nn- 
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neccBsary, Such has been the nature of many recorded cases. 
Where the clinical picture is of the gloomy character offered by 
typical lymphatic sepsis no wonder that, like drowning men, we 
clutch even at straws, and hence alone the reason why we com- 
mend the senun. It may do good; it cannot harm. 

The alterations in the symptomatology which may follow the 
injection of the serum are elsewhere noted, [f pulse-rate is 
lowered, if diuresis is established, certainly in so far the woman’s 
condition is improved, and through repetition of the dose (15 to 
30 cubic centimetres) we may very exceptionally tide her along 
until the system throws off the poison. If the woman recover, the 
result is fairly miraculous. If she die, the physician has the satis- 
faction of knowing that he has done his full duty by his patient 
•and that the result was in no sense due to surgery. 


Puerperal Ma.stitis. 

In the light of our present knowledge puerperal mastitis must 
be considered as due to infection. The germs or infectious material 
gain entrance through the lacteal ducts and cause tjie inflammatory 
process which may be aborted or which may suppurate. 

In the latter event we have the affection which is termed 
mammary abscess. Two varieties of mammary abscess are to be 
differentiated, — the glandular and the subglandular. The former 
is not specially uncommon ; the latter is exceedingly so. The one 
is readily recognized; the other is not^ running an insidious course 
and undermining the gland often before its presence is made suffi- 
ciently known to call for the recognized treatment. 

Whilst much may be accomplished in the way of aborting 
suppuration through the use of the ice-bag, or, if the individual 
prefer, bv hot applications, as soon as the physician is sure of the 
piesewe of pus, the eariier it is evacuated the better for the welfare 

of the hreaet. Glandular alwewoujrht to Iw recognized early; the 

reveros holds true iu case of the stibjrlandular variety. And yet 
thhr’ktter form is the one which always eventually does the most 
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damage to the glandtdar tiaeue, and, besides, snbjeets the woman 
to the serious risk of perforation into the pleural cavity before there 
exists at times sufficient evidence of pus to justify incuion. In 
these obsc\ire cases, when, under the use of ice or heat, the cardinal 
symptoms of inflammation do not abate, exploration with the aspi* 
rator-needle should be resorted to. Qf course, this aspiration should 
be strictly aseptic, otherwise a non-suppiirating exudation will be 
eonvertetl into a suppurating. 

When the aspirator-needle reveals pus, or when there is evi- 
dence of pits without aspiration, the sooner the gland is incised the 
better. The line of incision should be radiating from the nipple 
outward, in order to avoid injuring more of the lacteal ducts than 
are already involved in the suppurative process. The affected 
breast should be scrubbed with soap and water, then with 1 to 8000* 
bichloride solution, and finally washed with sulphuric ether. With 
a clean knife an incision is made through the gland do^vn to the 
abscess-cavity. When this has been opened, the finger is inserted 
in order to break up all the cavities into which the abscess is apt to 
be divided. After thorough irrigation with bichloride, the full- 
strength peroxide of hydrogen is poured in and the cavity is packc'd 
with sterilized gauze. A finn compression-binder is applied. At the 
end of twenty-four hours the dressing is removed, the cavity is again 
irrigated, a gauze drain is inserted, and a laige sterilized sponge is 
placed over the breast. A firm binder is applied over all. This 
method of compression secures close apposition of the absces8><>avity 
walls and prevents the further pocketing of pus. In the event of 
there being no evidence from the side of the pulse and the tempera- 
ture of septic absorption, this second dressing need not be changed 
for a number of days, when the cavity may be found entirely 
closed. 

In more complicated cases, where, for instance, a subroammarv 
abeoets has not been recognized in its early stages, the put may 
be found to have dissected the entire gland, and then aU.a||ampts 
to save the lacteal dnets are futile. As manv countenpp^p^gs W 
are. neceesi^, in order to secure effiment drainage, must hu' made, 
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and every possible effort is requisite to prevent the pocketing of 
pus under the pectoral muscle and toward the pleural cavity. 

As the principles of asepsis — as applied not alone to the ma- 
ternal breast, but also to the infant’s mouth before it is applied to 
the breast — are understood by nurses and exacted by physicians, 
xnammary abscess will become one of the rarest complications of 
the puerperal state. In large maternity hospitals, where the strict- 
est care is required, the fact is that mammary abscess is now rarely 
met with, and, when it is, the nurse has been at fault, unless the 
mother has handled her breast with unclean hands. 



CHAPTER XX. 


ECTOPIC GESTATION. 

The subject of ectopic gestation is of prime interest to the 
general practitioner, for the reason that on his ability to recognize 
the condition early depends usually the life of his patient. Seeing 
that the majority of obstetric work falls within the province of 
the general pi'actitioner, it seems appropriate that ectopic gestation 
should be considered from its therapeutic side in a work dealing 
with obstetric surgery. 

We shall not enter into a discussion of the value of electricity 
in the treatment of ectopic gestation. Tliis agent has met the fate 
of other suggested measures, such as puncture of the sac, injections 
of morphia, etc.; that is to say, has fallen into disrepute because 
of its uncertainty, because of the risk to which it subjects the 
woman, and because the accepted pathology of to*day teaches that 
there should be but one method of treatment and this the surgical. 
It is granted that by means of electricity the ovum may be killed, 
hut even with this accomplished the woman is not out of danger 
from heemorrhage or sepsis, and, further still, whilst temporizing 
with electricity haemorrhage may occur or may even be progressing. 
Therefore with Init few exceptions the most passionate advocates of 
electricity in the past have admitted error, and l)€come equally posi- 
tive in teaching the surgical treatment of ectopic gestation. 

We shall consider this subject from the now generally ac- 
cepted view that primarily all ectopic gestations are tubal. About 
the tenth week rupture of the tube occurs in one of two directions; 
(1) into the general peritoneal cavity; (2) into the broad ligament. 
In the latter event the gestation may or may not continue to term. 

The surgery of ectopic gestation, therefore, envisages the sub- 
ject from these stand-points: 1. Before tubal rupture- 2. After 
nipture (a) into the peritoneal cavity; (6) into the broad iigament. 

3; During development to term. 4. At term and after term. 

(496) ^ 
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EiBeuW to any treatment w accurate diagnosis. Before tubal 

inq>tnre this'will rarely be possible Ijeyond strong hypothesis. At 
the time of rupture the symptomatology will ordinarily establish 
the diagnosis. During development to term and at term the diag- 
nons is often in doubt, not as to whether pregnancy exists, but as 
to whether it be uterine or extra-uterine. After term, if the pre- 
cedent history be clear, the diagnosis is established; but often it 
iioay be made only on abdominal section. 

Before rwpfwre— that is to say, before the tenth to twelfth 
week of gestation— the diagnosis may be reasonably predicated on 
the following history: A period of amenorrhcea, associated espe- 
eially with the reflex disturbances of pregnancy, followed by irregu- 
lar haemorrhages. This lisemorrhage is highly suggestive, because, 
in tlie presence of symptoms of pregnancy, haemorrhage means 
something abnormal. Ordinarily there is a history suggestive of 
precedent disease of the uterus and appendages, and, as a rule, the 
wcunan has never conceived l^efore or there has been a period of 
protracted sterility. On local examination (vaginal and rectal) the 
uterus is found enlarged, and one or the other tube as well (either 
in slid or posterior to the uterus). The woman, furthermore, often 
complains of sharp attacks of abdominal pain, which are the asso- 
ciates of the distension of the tnl>e, or are due to peritoneal irritation 
from tearing of the peritoneal covering of the tube. This ensemble 
of symptoms should at once awaken the suspicion of the existence 
of tubal gestation. In particular should the colicky pains cause 
anxiety, for often they are associated with rupture. 

The symptoms of rupture vary according as the accident occurs 
into the peritoneal cavity or into the broad ligament. Accurate 
diiferentiation is essential, since there is but one possible line of 
action in the former event, and this is abdominal section as soon as 
fcottble. The main symptom is collapse of varying degree, with 
the formation of a tumor in case of rupture into the broad ligament. 
Wliere the rupture js intraperitoneal, the symptoms suggestive of 
hfutio^hage (fainting, sighing, rapid pulse, increasing pallor) are 
ipore gmve than where the rupture is extraperitoneal, The 
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reverse may hold^ however^ since the intraperitoneal bleeding may 
be gradual and the extraperitoneal profuse. The precedent history, 
however, and the immediate symptoms should certify to the diag- 
nosis almost always so as to lead to the adoption of the proper 
therapeusis, which is immediate abdominal section in case of intra- 
peritoneal haemorrhage, and expectancy in case of broad-ligament 
haemorrhage. In doubtful cases examination under ansesthesia 
should be the rule, and preferably with everything ready for im- 
mediate section should the diagnosis be certified. Where doubt 
still exists, if the presumption is in favor of ectopic, a clean cut is 
safer than expectancy. 

It should never be forgotten that in doubtful cases we can reach 
a diagnosis by moans of an incision made in the posterior vaginal 
vid-de-sae. Such incision made under stringent asepsis carries no 
risk. Tf primary rupture have occurred, the prescm^e of free blood 
in the pelvis certifies to the diagnosis and in exceptional instances 
the ruptured tube, with its ovarj’, may be removed tlmough the vag- 
inal incision. Should the condition prove, on exairiinatioii through 
this incision, to be other than an ectopic sac, similarly the pyosal- 
pinx or ovarian absc^ may be remoA'ed. 

The symptomatology of ectopic gestation after primary extra- 
peritoneal nipture may be self-suggestive as regards diagnosis, and 
again may be very obscnire. So long as the foetus is alive, the hear- 
ing of the heart-sounds and the perception of movements will cer- 
tify as to pregnancy; but, usually, short of exploration of the 
uterus, nonnal gestation cannot be excluded. After fmtal death, 
whilst the precedent history will suggest the likelihood of ectopic 
gestation, abdominal section alone, in the vast majority of cases, 
will clear the diagnosis. 

The following conditions may simulate intraperitoneal rupt- 
ure or ectopic gestation: Abortion, dysmenorrh^ea, nipture of some 
abdominal organ with escape of its contents into the peritoneal 
cavity, and pelvic peritonitis. 

The following conditions may be mistaken for exiraperi^neal 
nipture of fctopic gestation: Intraperitoneal nipture of aagie 
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condition^ heexuatoina of the broad ligament from other causes; exu- 
date in the cellular tissue of the ligament, and cyst of the broad 
ligament or abscess within it. 

In both series of instances, attention to the history and careful 
physical examination, if need be under an anaesthetic, will often 
clear the diagnosis. Peritonitis may be excluded by the elevation 
of temperature, which exists, usually, from the outset. Explora- 
tion of the uterus, together with careful bimanual, rectal and 
vaginalf will exclude abortion, aside from the fact that shock rarely 
exists in the latter condition, except the woman be hypersesthetic 
and hysterical, when it is never deep and progressive, but transient. 
In case of rupture of some vistms, such as the appendix vermiformis, 


with escape of its contents, where the depression is extreme, the 
therapeutic indication is the same as for rupture of a tubal preg- 
nancy into the peritoneal cavity. The formation or the presence 
of a tumor in one or the other broad ligament, no matter what the 
condition, will lack the urgency calling for immediate surgery. 
Finally, there arc instances where combined uterine- and extra- 
uterine gestation exist, and here, no matter how refined our diag- 
nostic aids, the ^ut^stion can alone be settled by exploration of the 
uterus, and, in the event of supposed intraperitoneal rupture, by 
abdominal section. 

The diagnosis of ectopic gestation having been made with 
sufficient exactitude to swerve the judgment of two or more physi- 
ciana in its favor, the woman must be regarded as subject to a 
greater risk, a.-eording to the period of gestation. The ovum is a 
parasite of ill omen to its mother, and its destruction or removal 
is called for when, by so doing, the immediate or the ultimate 

safety of the woman so requires. , , , 

■prior to ttW roptuTO, it w» fonoorlv conteodod, whon to 
di«BO* i. .1«T, oorottoio nr.o.t of to (rovtth of to ovouo ^ 
IZ. of galvanism or of faradism is jusHfiahle. 

■ so amall a ma® as the omm is prior to the ^ 

poadhle, and, if this 
at best ia carrying a diseased tube, whic 
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aeems desirable may be removed by abdominal section. To-day, 
however, no siieh middle ground can be tolerated. Rarely can the 
diagnosis be reached before rupture, and even so rupture may at 
any moment occur, and therefore the immediate and future wel- 
fare of the woman is best sectued through resort to abdominal sec- 
tion. The steps of the operation are the following: The abdomen 
and the pubes having been shaved and the integumi^t having been 
cleansed by thorough scrubbing with soap and water, follow^ by 
1 to 1000 bichloride solution, the woman is anaesthetized. The 
bladder is emptied. The instruments (scalpel, artery-forceps,' liga- 
ture-carrier, Peaslee-IIagedom needle) should l)e thoroughly steril- 
ized, and the hands of the operator and of his assistants should be 
serupnlonsly cleansed. It must l)e rememlwred that septic infection 



Fig. 104. — Cleveland's ligature’cmrier. 


is the sole risk the woman runs in the hands of an oiterator familiar 
wfth the technique. 

The operation is likely to prove of shorter duration' if the 
woman be placed in the Trendelenburg position. This position 
may be improvised by tying an ordinary kitchen-chair to the taWe 
so as to. form the inclined plane. (See page .502.) 

In addition to the instruments, the ojjerator should have pre- 
pared at least four large, flat, ganze pads and one dozen small gauze 
sptmgea. A few gallons of hot (110° F.) sterilized salt solution 
should be ready to irrigate the peritoneal cavity, in the event of 
threatened collapse from unavoidable hsemorrhage. The pod- 
toneum rapidly altsorlts the salt solntion, and it forms our reaidiest 
restorative. 

TV usual ineision is made down to the peritoneuiv^ .idumt 
three inches in length, extending upward from above, tV p^bes. 
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Any UfiPttiorrhago is checked by torsion of the small vessels. Be- 
fore opeMng the peritoneum the operator should emphasize his in-- 
junction that absolutely no antiseptics are to be used in the further 
progress of the operation. 

The peritoneal cavity having been entered, one or more of the 
Inrge gauze pads, wrung dry from the sterilized water, are inserted 
to keep the intestines from the abdominal opening. With one or 
two fingers the operator liberates the tube and ovary (if adherent) 
and brings them out of the abdominal incision. The ovarian 
artery being very vascular, it is desirable, when feasible, to isolate 
it and tie it separately with medium-sized sterilized silk. The 
pedicle is. transfixed by the ligature-carrier; a stout, sterilized, 
Chinese-silk ligature is brought through, the ends are crossed and 
firmly tied, after the usual manner. The appendages are then 
removed. 

The tube and ovary of the opposite side are next examined, 
and, if discasc^d, are similarly tied off. 

The pads are now removed from the abdominal cavity. If 
the operation has not lieen associated with ha?moiThage, it is not 
neceasary to mop out or to irrigate the field of operation. In case 
the pulse is flagging, however, irrigation with salt solution should be 


resorted to. 

The abdominal incision is closed by deep silk-worm-gut sutures, 
•transfixing all the tissues and including carefully the fascia of the 


recti* 

In the event of the woman not being seen until tubal rupture 
ha» occurred, the $urgieal treatment must bo immediate if the 
heemorrhage he intraperitoneal. True enough, the chances are the 
woman is in deep shock, possibly in collapse; but, since the caiise 
of Ae shock is hssmorrhage, to delay operation simply means in- 
tensification of the shock. The condition is one requinng consider- 
aWe strength of character for proper decision. The chancra are 
ihat the woman will die if not operated upon; the rapid 
; peritoneal cavitv is hardly likely to add to the shock, whiM 
Ml. fWlc th. h<n»orrl..|ie. It «PF«f P~Ft. 
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fore, to advocate immediate operating, irrigating the bowel witiii 
hot salt water meanwhile, or injecting it directly into the eellnlar 
tissue of the back or chest. The steps of the operation are aimiNr 
to thpse just stated, except that, on opening the peritoneal cavity, 
no time should be lost in grasping the niptured tube and tying it 
oif, for this is the source of the hsemorrhage. The peritoneal cavity 
should then he irrigated with hot, sterile salt solution to act as a 
restorative and to wash ont the major portion of the blood and clots. 



Pig. 103.~-Enicrgency Trendtlenburg postmv. (The inciinrd plane ia formed 
by an ordinary chair being tl«t on a kitchen-table.) 


What must perforce be left behind the peritoneum tvill take care 
of, unless it be septic. Where this possibility is feared, drainage by 
ganze through Douglas’s cul-de-sac is preferable to attempts at 
draihage through the abdominal incision. 

When the diagnosis of rupture into the broad ligament (metnt' 
peritoneal nvpure) has been reached the thcrapeusis should be 
strictly expectant; operative treatment v) rarely called for** If the 
woman be kept in the recumbent position until the -fe- 
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cornea smaller^ but little other treatment will be necessary, beyond 
the self-suggestive means for meeting the greater or less acute 
anesxnia from which the woman is suffering: such as frequent hot 
water (115® F.), saline (1 per cent.), rectal iiTigation, strychnine 
hypodermically (^/ go grain every two to three hours), etc. Rarely 
the blood-clot breaks down into pus from septic infection. An 
opening should then be made into the sac from the vagina. The 
pus must be thoroughly evacuated, the sac washed out with the 
full-strength solution of peroxide of hydrogen, and drainage re- 
sorted to. 

In a small proportion of eases the ovum survives the extra- 
peritoneal rupture and continues to grow. The woman from now 
until term is in constant danger from the possibility of secondary 
inipture into the peritoneal cavitj'. Every day the increasing size 
of the child and of the placenta adds to the danger of this accident. 
The life of the woman alone is to bo taken into consideration. The 
chances that development will Continue and the child reach full 
term are small, and even if it should, and be safely removed, it 
rarelv survives the first few weeks, and is rarely, also, perfectly 
formed. 

Inasmuch as the CMintinnous growth of the child constantly 
increases the danger whicli the woman must encounter, it is the 
duty of the physician to destroy it as soon as it has been determined 
that development is taking place. If development has continued 
beyond the fourth month, the death of the child will not increase 
the woman's safety. The sac may have formed adhesions with loops 
of intestine, and through this source sepsis may have entered the 
system. In such, cases it is necessary to carefully watch the woman, 
and, as soon as any symptoms of sepsis are apparent, abdominal 
section is to be performed. These symptoms are chills, remittent 
temperature, rapid pulse. The sac is to be opened, the decomposed 
fn^tus is to be removed, and the opening of the sac is to be stitched 
to the abdominal wall. Usually the placenta will have become freed 

itsmehments md maj be removed at the same time. Should 
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m figments. Free drainage sboidd be maintained. Usually this 
operation will be practically extr^peritoneal. 

If tbe child has reached full term and is alive, a veiy in- 
teresting complication calls for decision. The little notoriety which 
one gains from perfonning a brilliant operation should not infln- 
ence the conscientious physician for a moment. Neither must senti* 
mental notions cany the least weight in reaching a condnslon. Tbe 
question to be decided is the following: ^'Should I operate and pos- 
sibly save the life of the child, which at best will stand but few 
chances of surviving, and by so doing greatly add to the dangers of 
the already-unfortunate mother; or should I delay the operation 
and thereby penmit the child to die and the placenta to lose very 
much of its vascularity, if, indeed, not all of it, and by this delay 
very much enhance the chance of recovery of the woman?” To 
those who will look at this question purely from the stand-point of 
the woman, and who will consider, as they ought, tbe ectopic foetus 
as simply a parasite, the choice will unquestionably l>e in favor of 
delay. No one will deny the legitimacy or the imperative necessity 
of resorting to fmticide in the non-controllable vomiting of preg- 
nancy, wth the end in view of .saving the woman. The belief of 
Tait, that those who advocate the killing of the child in developing 
extr^-iiterine pregnancy arc simply “alwrtion-mongers,” is illogical, 
and must be looked upon as one of those statements which are made 
in haste and are not retracted owing, possibly, to false pride. 

After the child is dead and tbe placental circulation has 
ceased, operation carries far less danger to the woman. It is con- 
tended by some that no operation should be performeil until symp- 
toms supervene, hut nature’s tedious methods of relief and the 
many obvions dangers to which the woman must be exposed do not 
seem to justify non-interference. The abdomen should be opw»ad 
as soon as the placental circnlation has ceased (and this is cOrtifitHl 
to by the absence of placental murmur'), the fmtus is removed, and 
the sac is stitched to the abdominal wotind. If the plseenta de- 
tached and lying free it should be removed, and the sae.is 
and allowed to ej|o8e from the bottom. If the jdaoenti ia 
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jlO attempt shotiM be mad(; to free it, for it will come away gradu- 
ally through the abdominal opening. Convalescence is hastened 
if a vaginal oi>ening can be made at the same time and through-and- 
through drainage thus established. 

Under the modern method of treatment we have outlined, 
ectopic gestation has been practically rohlx^d of its terrors, and the 
almost al>fiolute inortality-vat(‘ of the past has been converted into 
the almost certain recf>vcrv-rate of the present. Once again is the 
value of election in ol]istetric surgery certified. 
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lialpatlon, in the diseases of preg- 
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■ signs of pregnancy, 57 
Abort! facients, uselesaness of. 339 
Abortion, artificial. 333 

for absolute pelvic contraction or 
ocoltiaion of the genital 
tract by tumors, etc., 336 
for advanced pulmonary and car- 
diac disease, 334 
for chorea, 335 
for hflpmorrhage, 338 
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for pernicious ancemia, 33a 
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formation of, 39 « iaq 

Anaemia, pernicious, of pregnancy, 108 
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forceps, 376 

Anesthetics, use of, during labor. 18i 
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dehnitioii of, 300 

of instruments and accessories, 303 
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Asphyxia of the new-born infant, 237 
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danger of injury, in symphysi- 
otomy, 423 
Blastophore, the, 37 
Breasts, the, 19 

care of, during pregnancy, 80 
development of. during pregnancy, 
249 

first appearance of milk in, 249 
structuit! of, 249 

Breech presentation, management ot 
the incomplete, 217 
prolapse of cord in varieties of, 
134 

Brow presentation, 215 


Antisepsis. 299 
deftniUon of, 300^ 

Area, embryonic. 37 ^ . ... 

Arm, prolapse- of, method of rectify- 
ing, 406 

Am*, method of drfiverv of, 410 
Artety, uterine, course of, 15 
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• Bytd»De^ metliod of, 239 
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Cflpsarean section, 434 
operation of, 435 
Canal of Gaertner, 19 
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Care of the newlmm infant, 229 
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CelluHtis, following, 283 

pelvic, 282 
treatment of, 283 
Ophalotribe, application of, 457 
disadvantages of, 456 
busk’s, 456 

Cephalotripsy, the operation of, 455 
Cervix, condition of, after deli very, 
247 

laceration of, 206 
manual dilatation of, 388, 401 
multiple incision of, 388. 4tl4 
IXlhrssetrs method. 404 
softening of, 55 

Chin, extraction of, when arrested at 
symphysis, 415 
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Chloasma of pregnancy. 1 12. 

Chloral in obstetrics. 100 
Chorion, the, 41 
cystic degeneration of, 114 
villi of, 46 

CirculaUoii. fcptal, 40 
Clefts, hrachial, 49 
Clitoris, 5 
Colostnmi. 250 
Connective tissue, jxjlvio. 26 
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Cord, uniblUcal, 45 
dressing of. 233 
haemorrhage from, 233 
Cwpus luteum, 34 
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454 
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centa, 201 ^ 
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sift of pregnancy, 73 
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delivery of the head after. 461 
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disease of the, 113 
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Diaphragm, pelvic, 28 
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Diseases of the membnines and pla* 
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Ihvsfting' of the cord of the nevrboni' 
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Ductus arteriosus, 48 
patency of, 49 
Dystocia, obstetric, 307 
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indications of labor in case of, 353 
Ectopic gestation. 496 

conditions which simulate, 408 
surgery of the, 496 
Embryonic area, 37 
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Embr>*otoniy. 448 
Endometritis and metritis, 482 
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Epislotoiny. 382 
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to, 229 
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diagnosis of. 159 
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varieties of, 133 
Fallopian tit1>eft. 10 
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pelvic, 27 
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dimensions of, at term, 614 ' 
growth of. 49 
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Follicle, Oraefien^ 31 
rupture of, 34 
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po»terioi% 128 
Foramen ovale, 48 
Forcepe^.bTO 

an««i!ie»iu for the introduction of 
376 

applied to after-coming head, 413 
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nerves of. 8 
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arrested at brim, extraction of, 414 
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Hymen, the, 0 
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Tnlonts, premature, care of. 236 
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tee1iaih|iie of,, 361 
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Labor, abnormal, 209 
anesthetics in, 187 
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of, 177 
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of, 196 

electricity as a means of inducing, 
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bammrrltage after, 205 
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precursory stage of, 170 
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361 
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operation of, 444 
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tlie round. 14 
uterine, 12 
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Lying-in room, the, 184 
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Mammary glands, 19 
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pueri»eral, surgical treatment of, 493 
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presence of, during pregnancy. 7i 
Mesoblast. the, 38 
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Milk, diminution ol, 253 
excess o(, 253 
fever> 246, 265 
Moles, 114 
Mohs venerif, 3 
Morgagni, hydatid of, 19 

Nipples of niainniary glands, 20 
areola of, 20 
arterial supply of, 20 
C'are of, during pregnancy, 8(f 
iiei*ves of, 20 
Nuck, canal of, 5, 14 
Nurse, asepsis of, 301 

Obstetric a8e{>sis and antisepsis, 290 
dystocia and its determinatioii, 307 
Occipito-posterior position, forceps in, 
384 

nianital rotation in, 417 

syiiiphysiotoiny in, 427 
Oospenn. the, 35 
Ophthalmia of the newborn, 229 
Opium, use of, in labor, 190 
Ostium abdomimte, 16 
Ova, primordial, 32 
Ovarian artery, 17, 18 
Ovariea, 17 
Ovum, mature, 33 
changes in, if fecundated, 35 
migration of, 35 
segmentation of, 36 

Parovarium, 18 

Pelves, abnormal, general eonsidera- 
4 ’’ tions of, 315 
deformed by minors, 330 
Pelvic connective tissue, 26 
duuiieteni inereaaed by symphysi- 
otomy, 422 
diaphragm, 28 

extremity, irregularities in the 
mechanism of presenta- 
tions of the, 164 
presentation of the, 161, 210 
fascia, 27 
floor, 143 

Pelvis, anatomy of the, 308 
circumferencea of the, 314 
^external diameters of the, 310 
internal diameters of, 311 
justo^major^ 316 
justo-minor, 317 
the flattened, 318 
the funnel-shaped, 327 
the kyphotic, 323 
the obh<|ue ovate, 32(1 
the osteoffialaeic, 327 « 

the rachitie, 319 


Pelvis, the sooliotio, 324 
the spondylolisthetic, 326 
the transversely-contracted, 322 
Perineal body, 31 
Perineaprhapny, 469 
Ferine^, arteries of, 31 
care of, during delivery, 197 
fascia, deep, 29 
lymphatics of, 31 
muscles of, 30 
nerves of, 31 
regions of. 28 
veins of, 31 

Peritoneum, pelvic, 25 ^ ■ 

Peritonitis, puerperal, from a surgical 
point of view, 489 
Placenta, arteries of, 45 
formation of, 43 
preevia, 119 

vicious insertion of, 119 
Placental deliver3\ the mechanism of, 
168 

expulsion, stage of, 170 
Post-partum lieeinorriiage. 205 
Pregnancies, multiple. 222 
PiTgnancy, nlKtomiiial signs of, 57 
aiiieiiDiTluea of, 52 
ascites co-exist iiig with, 74 
cardiac disease complicating, 86 
cervical signs of. 55 
complicated by certain acute ami 
chronic diaeascs, 1)3 
coniplicated by chorea, lOfl ^ 
c*! mdy lomnta. J03 
icterus, 107 
malaria. 104 
meaMtes. 104 
pnciinionin. 108 
scarlet fever, 104 
small- pox, 104 
syphilis. 105 
t nberctilrmis, 105 
typhoid fever. 108 
diabetes etmiplicating, 97 
difTereiitial diagnosis of, 7^ 
diseasi* of the kidnev eomplteating, 
90 

duration of and the prediction of 
the flhroid tumors, etc,, 
108 

mammary signs of. 34 
nausea and vomiting of, 51 
pathology of. 81 
pernicious amentia of. 108 
I^MPmicious vomiting of, 81 
probable date of labor, 67 ' . 
signs or f^mptonu of, 51 
treatment of cardiac dfcjsitse . eofii*^ 
plicating. 88 



INDEX. 


511 


Pregnancy « treatment of dineases of the 
kidney corapUcating, U5 
pernic'ioiis vomiting of, 83 
uterine Higus of, 56 
tumors complicating, 108 ^ 
vaginal signs of, 55 
Pregnant uterus, displacements of, 09 
Presentation and position of the foetus, 
diagnosis of the, 123 
Prolapse of a hand, 212 
of the cord, 212 
Pronmlvns, female, 35 
male, 35 

Puerperal, infection, late, 291 
mania and insanity, 293 
septicminia. 260 
tetanus, 294 
I’ueqx'iinm, 465 
the normal, *245 
tljc pathological, 257 

(Quickening, 53 

A*. 

Kectuni, anatomy of, *24 
Hupture of the uterus, 478 

Sacro-left anterior position, mcchaii* 
ism of, 161 

Jeft posterior liositioii, mechanism 
of, 163 

right anterior position, mechanism 
of, 162 

riglii posteri(vr position, mechanism 
of, 163 

Septic metritis and endometritis, *274 
peritonitis, pelvu* cellulitis, salpin- 
gitis. and oophoritis, *282 
vulvitis and vaginit:*, 269 
Spheres, epiblastic, 36 
hypoblast ic, 36 

Straits of the obstetrical pelvis, 141 
Streak, the ])rimitive, 38 
Symphysiotomy, 429 

indhuitions ami limitations of, 4*-l 
method of operating subcutaneously 
in, 429 

teehiiiiiiie of tbe supra ]uibic opera- 
tion o-f, 425 


Thmi fomenU, 32 

Trunk, presentations of the, 134, loo, 
221 


Tubes, .Fallopian, 10 
muscles of, 17 
Tunica fibrosa, 32, 34 
itropria, 3*2, 34 

Umbilical cord, 45 
vesicle, 40 

Ureters, anatomy of, 21 
course of, *21 
Urethra, the, 23 
Uterine bruit, 63 
retraction, stage of, 176 
Uterus, the, 9 
blood-supply of, 15 
cervix of, 10 

mucous membrane of, 12 
inertia of, 196 
iiivcision of the, 227 
involution of, 246 
lymphatics of, 15 
mucous membrane of, 12 
luuKCular coats of, 11 
iieiTes of, 15 
veins of, 15 

Vagina, the. 8 
abnormalities of, 10*2 
bulbs of, 0 
Valve, Kustachian, 48 
A'ersioii. 392 
cephalic, 393 
pelvic, 305 
podalh*. 303 

in yclanipsia. 306 

Vertex, inclined presentation of, 213 
presentation, abnormal, 210 
presentation of, 148 

irregularities in the mechanism 
of. 155 

varieties of presentation of, 133 
Vesicle, blastodermie, 37 
umbilical, formation of, 40 
Vestibule, tbe, 0 
bulbs of, 6 
Vulva, 3 

Vul VO- vaginal glands, 7 

Wet-nurse, *254 
Wbart Oil's jelly, 46 
Wolftian body, 31 


7.oua pciluHflit. 33 






